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MRI evaluation of the neoadjuvant chemoradiation
therapy result in a patient with rectal cancer,
supplemented with T2-WI texture analysis of the
tumor: a clinical case
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ABSTRACT

The article presents a clinical case of using the active follow-up strategy (the so-called watch & wait) in a 73-year-
old patient with cancer of the lower rectum with a good response to neoadjuvant chemoradiation therapy (NCRT). After
3 years of regular follow-up, including digital rectal examination, rectoscopy and MR, indicating the absence of tumor
progression, PET/CT with 18F-FDG was obtained, which revealed a region of hypermetabolic activity in the lower rectum
(SUVmax 27.1), in connection with which it was decided to carry out surgical treatment. When discussing the issue of the
volume of the operation, MRI data were taken into account, supplemented by the results of T2-weighted texture analysis,
which confirmed the absence of progression. The patient underwent organ-preserving treatment in the amount of trans-
anal tumor resection. Pathomorphological examination after surgery established the inflammatory changes in the intesti-
nal wall and absence of tumor. This case demonstrates the effectiveness of the standard examination volume when using
the watch & wait strategy and the possibility of using T2-WI texture analysis to increase the reliability of MRI assessment
of tumor response to chemotherapy.

Keywords: rectal cancer; magnetic resonance imaging; texture analysis; neoadjuvant chemoradiotherapy; response assess-
ment on treatment.
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MPT-oueHKa pesynbTaTa HeoaAblOBaHTHOM
XUMHONy4yeBOM Tepanuu y 601bHON paKkoM

NPAMOM KMLUKK, AONOJIHEHHAA TEKCTYPHbIM aHANIU30M
T2-BWU onyxonu (KNnUHMYECKKUA cnyyau)

© fA.A. [lanHeko, T.M1. bepe3osckas, C.A. ManuHa, N.A. Opexos, A.A. HeBobCKMX

MeOuLMHCKUI paamuonormiyecki HayuHbiv LeHTp umenn A.O. Lbiba — dunuan OTBY «HaumoHanbHbIA MeAUUMHCKWIA UCCNef0BaTeNbCKUI LIEHTP
paamonorum», 06HUHCK, Poccuiickan Depepauus

AHHOTALUA

B pabote npefcTaBneH KAMHWYECKWI Cyval MCMOMb30BaHWA CTpaTeErMM aKTMBHOMO AMHaMUYECKOro HabnmiogeHus
(watch & wait) y 73-neTHeit 601bHOM paKoM HUMKHEAMMYNAPHOrO OTAENA NPAMOMN KWLLKM C XOPOLUMM OTBETOM Ha HEOafb-
I0BaHTHYI0 XMMMWONy4YeBylo Tepanuio. [ocne Tpéx NeT perynApHOro HabmiofeHWA, BKIIOYAIOLLEro ManbLeBoe peKTanbHoe
UccneoBaHUe, PEKTOCKOMWIO M MarHUTHO-pe30HaHcHylo ToMorpaduio (MPT), yKasbiBaBLUMX HA OTCYTCTBME MpOrpeccu-
POBaHWA OMyXonu, BbIAKM MoAyYeHbl pe3ynbTaTbl NO3UTPOHHO-3MUCCUOHHOM ToMorpadum ¢ 18F-GTopae3oKcMrioKo3oM,
COBMELLIEHHOW C KOMIbIOTEPHON TOMOrpadueid, BbIABUBLLEN B HUMHEAMNYAPHOM OTAENe NPAMOM KULLKK Y4acToK runep-
MeTabonmueckon aktueHocTM (SUVmax 27,1), B CBA3M C YeM BbIIo NPUHATO peLLEHME O NPOBEAEHUMN XMPYPruYecKoro ne-
yeHus. MNpu obcywaeHnn Bonpoca 06 06bEMe onepauyu 6binn yuTeHbl faHHble MPT, [onosHeHHbIe pesynbTaTaMu TEKCTYp-
Horo aHanu3a T2-BW, nonTeepavmBLUMe OTCYTCTBUE NporpeccupoBaHuA. lNaumeHTKe 6bino NpoBeJeHO OpraHoCOXpaHAloLLee
neyeHue B 06bEMe TpaHCaHanbHOW pesekumu onyxonu. [latomopgonornyeckoe UcciefoBaHVe OnNepaLMoHHOro Npenapara
YCTaHOBMO BOCMAJIUTESIbHbIE M3MEHEHWA B CTEHKE KULLKM U OTCYTCTBUE ONYXonu. [laHHbIN ciydal AeMOoHCTpUpYyeT addex-
TMBHOCTb CTaHAPTHOro 06bEMa 06cnejoBaHUA NPY UCMOMb30BaHKUM cTpaTermm watch & wait M BO3MOMKHOCTb UCMONb30Ba-
HWA TEKCTYpHOro aHanu3a T2-BW anA noebiweHua HagewHocT MPT-0LeHKM 0TBETa ONYX0NM Ha XMMUOJTYYEBYI0 Tepanuio.

KnioueBble cnosa: pPaK I'IpFIMOl71 KULWKWN; MarHNTHO-pPe30HaHCHaA TOMOFpad)MFI; He0aAbloBaHTHAA XMMUOy4YeBanA Tepanua;
TeKCTyprIl‘/'I aHanns; 0TBET ONyX0JIM Ha nevyeHue.

Kak untupoBatb

[annero A.A., bepesosckaa T.M1., ManuHa C.A., Opexos W.A., HeBonbckmx A.A. MPT-oueHKa pe3ynbTaTa He0adbioBaHTHOM XMMWONY4YeBOW Tepaniu y
60/1bHOM PaKoM NPAMON KULLIKKM, [OMNOSHEHHAA TEKCTYPHBIM aHanu3om T2-BU onyxonu (knunmdeckuin cnyyait) // Digital Diagnostics. 2021. T. 2, Ne1.
C. 67-74. DOI: https://doi.org/10.17816/DD60493

Pykonuck nonyyena: 10.02.2021 Pykonucb opo6pena: 03.03.2021 Ony6nukoBaHa: 12.03.2021

y
3KO®BEKTOP Jnuenamna CC BY-NC-ND 4.0
© 3xo-BexTop, 2021


https://doi.org/10.17816/DD60493

70

CASE REPORTS

Wik

Hal ™ B 8 B e iia T b 2 5 il B
IT (NDC) FIBE J5 B FAR (1] — L BE 28T
WML e LTS A N, B A 1ot
HIFAREST, I —FE R RIT B,
MANL TN FB TR, B2 EBFEFAR,
KRR P RS RS (FTiEAWatch & WaitiR
%) , fldh e I B F e &, B am
TG SER % (MRD) o AT, W1 SE7E gt FE sk
15770 J& W)l PR A2 W B b, it 7 388 i 40 4
HIARAE R B 2 W ) m] SE 4 . IXRE R AR RT L
B2 W B SeB HE ir R AL, [F15RE
e Ad AL = G R1E 10 € E R bR
T IR Fea 2 2R 25 ) S B e S v 7 45 B AR
avie

Bl

B3, YEICD-10  cT3NOMOZ I ~C20
B, fEA. F. Tsyba Medical Radio-
logical Research CenterfE3zAi%L, iR
FEFOLFOX6' 7 S 452 BBy 7 (R kA
50T+ B AR A4 WKL E LT VA
ST RTPIMRT AN LA 7~ o 5Bl Bh AT 45 R
X e A CRF MR, g 9 BB 8 v A2
R 45 28D 1R EU A 2% B A8 A AE 58 4 i IR
N FES BB R G, ik 2 HEdkAT 3h A B

Vol 2 (1) 2021

B L. 97T B BRI IR BB mrT3a: a—T2-WI; b—SREUIMAUSHE (DWD o s 241 RER

Digital Diagnostics

BEVT 34, JLiEAT T8IRMRT. B BhibyT 5 14
3RS B AMREBEHE N : B g JE F B B
ENLT P4 cmAL IR B B 915 em K
WA 4EIEIR, {1 R A NE1.66X10-°
mm?/sB, FHOEAA S RIS . 21 BE
o R BN AR AT SEMREE 4 . 4518 MREBILN T
B I8 B (ymrT1-0NO) L TRG2 (&I2) .« it
PR FIMRASE 2 AE WL %2 BA (8] % . 2 1) sh & A8
1

BIT— RS sERE R R IG E; T
Bt e IR B e WAt EDIRR, £94.5 cm, R
MRIZH A, 25k W T = B REE N A
[TV P B AR P

BE T34 G, BT MR bs SRR, BEE
S218F— I 8 F ) HE I R ST T E 44, IR
EENERE (B3 . IRIEAH LR, 17F
TR E RN E 43 mm (SU-
Vmax 227.1) HIMIE. T AR, BN
FA. F  Tsyba Medical Radiological Re-
search Center#T BB AR EAE
DIBRARIIAIT

FRERSFARIGIT, M T, [TeE L
TN SR IS SE IR . g5 A R I B A
REMA— A EERBIR, K£94.5 cm, T
JEH A

I 7 e I A MRTAS, 25 AR LB P 32 (B4 o
SR, 6 RE B FRAEMRTAE S5 ) A AL A i 2H 21
I, P T FMaZzda  ver.4.61H5H AL

U FOLFOXS& —Fp F T 45 i B v 7T WAkdT )7 % (FOL) inicacid, calciumsalt—3FMHERES . 20M0 0 8RR L DY &0
) , (F)luorouracil—#H JRMIE, (0X)aliplatin—EybFI4A.
2 SUV (standardizeduptakevalue) —JCt 425N B bR AL TR EUE -

DOI: https://doi.org/1017816/DD60493




CASE REPORTS

T

Vol 2 (1) 2021

Digital Diagnostics

2. AT IR 1A A R B s I B s R %, ymrT1-0, TRG2: a—T2-WI; b—oR SR SA% (DWD) o fithdsg
— ANEHE AR RS, WA BRI R (FkFR) .

B 3o 18F— 5 /it 40 5] 2 Wi LE FE R S I 2 I A 15
HUBZ 3348 a— R KT PR B T O S5 T2 43
B PT) 5 b—MRACT- BT ST Z 49908 GRSk i)

5 e BT R L | S F— i It T 4 % 2o P2 ] Py — 4 7
2 Gk .

TR TR LA 56 B (GLCM—Gray—Level-
Co—occurrence Matrix) XJT2-WIiH{T 458>
M (3]e N T ARRESS K TS 2RI 2, AT
THREIPEFRSG[4], Hrh, iR s
MSEAF 2 =3, WEE X BT A
N, GRSR<3, WG B AT o R Y. R
TR TZ B S5 i 45 R PP Al bt
MR HEEE R o0 AT, AR IRt R 4
WX FrE SRR, 2R EES
NI IVIRR I SO T SCRIRBEZR B TR 72
EWEET, fENIE NS, HNWFEZ
WIXIRF A ERE 4] emo FRREH AT Stk
DIbk. BmA R FHAEIE X — 2T AR,
LR (K R2.0X0.4X0.2  cm) Al—Heghas
HIEELT AR AR RE 20 20 (B KRS N0.4 em) 3
TR TS A

B 4. Pl 3F S T BU I LR IR AR : @ —T2-WLs b—X o EBONHR ) AT 45 1 43 HT (SRt

SRR o

o

% Computer software for the calculation of texture parameters in digitized images. Available from: http://www.eletel.p.lodz.pl/programy/mazda/

00l https://doi.org/10.17816/DD60493




CASE REPORTS

Vol 2 (1) 2021

Digital Diagnostics

R VRS EFARATORIRBUR, X T2-WEEH 53 i i S B AT v

=M $iE AR W, o
15} 05+

AngScMom 0.0041 20.0022 <0.0022 1
InvDfMom 0.15 20.12 <0.12 1
Entropy 2.5 <2.75 >2.75 1
DifEntrp 1.32 <1.32 >1.32 1
SumEntrp 1.74 <1.8 >1.8 1
B8 5

AR AW HR R & 122 T 1
AEAME LB, R TR B RET 4R, FRig g5k
LM AR AR RIS, e A EE .

it
PEAN H A AT BT OGN B A IR B e R
M TR B B N (R FR LI RE
X B 5 B A7 ) R s N S 5 v T R Y
Vg, B VKA iE D, K T ARE I
TR IS o PN B 12 T T8 VR AT TR A P g i Y
3, MMRIAAESS & TR A g BE L i R 4F
AEFIIE, DAL Xtk B2 45 RS . TRGR SE
TMRIVEAR I JRE s o SRTI, LRI T )
K% BE A Rg 2H ZA RN 2T AL i 5 Z T BTG o A T fi
YA A, B FHT2-WIANFE F R BN Alid%
(DWD) EA pr#sh. BT oREons &, a7l
TEA AL TE 5N X INX IR A7 B e, 1X K2
T PR S 3 = F90% .. SR, HoBUK AT N 64%
, FEUR TR R U fE T EMR G 5 4
R HB R BN SRR (5] o LA, 1% VE R R
TN T, A FRE= A LA, DL R A
14, R HEDU R Bom s %
Har, T 2GSRI E BRI i 7
RV 524G L2 T IEE AR R RE, 1IX AT B
EHR RG] .
2 Fh 77 10T DU RE 45 K0 o3 AT 10 45 SR RV
SRS T A R, Rk, N. HorvatZE A [7T]7E
— Xt 118 44 . g ded £ ) [al i A BT 7 v, e
FANLES 22 S EE G T—ANT2-WIZE M) 7T 2 80
I PR FAR A 0 288, N T e Xt
R AT A e A N B e R . AT A
FREAG 22 BT PR R SRR (p=0.02) |

DOI: https://doi.org/1017816/DD60493

U S P RN SH P T 2 S (p=0.0001) A THI B
TT2-WIRL ST 23 BR T2-WIEE& R SN A% T
4% SRSV FIBAPE TG S B 2 R
A TR S 0B AR I 7 [, K&t i oo
(KIS BT SREAR (4] . BRI R I 22 A4 HY
[R5 R4 73 BT PR AR P BT 3 B T A R%
PE. BATA AL ESRIFA)Z, 58T ERG AT
RV RGeS AR & i FHFSE A1 A IS 4L

(FSE—PEBEReEIE) S50, B4 AR
EIMRITZ RS (73 9& Ingenia 1.5 T, Philips
HISymphony 1.5 T, Siemens) o iX{#{5 A 17
SERIT S AR R IIEIE, JHIESE TEIX
—J7 AT B RO FE BT AT

z5ip

K S HERT2-WI S5 i g% 4H T 2
PR S i A B e B A B A7 97 A — AN
HRRE A7), TRk R ok st 2
TP M S BT 7T 45 58 BRI R £ 5t

RPIERSY

BERME.  CEMWT I AR R B E AT
FIZRPNZR, (EH 7, A5 B S5 AN A I 2 R FEAH 9%
FIR TR X LE,

PEHTORR. 1FE T A 1T A& B PR ICMJEARAE (AT 17E
FiCRIT el s e T SCEE S AR AS) o BRI DTk 40 i
T J.A. Daineko— BT BORHISEEFIALEE, AR 04T,
BESSUA; T.P. Berezovskaya— M 5iME S, bl
BEE I IRIZCA: S A, Myalina—RORHIGWCEEFIALFE,
BEESCA; LA, Orekhov—fA Rt RHIMSCEE FILLEE, X
BEAE ST T AL A. Nevolskikh— 5 TSR ISw4E
mARBERS.

B R MG EEY, FEfEDigital Diagnostics
FE FUAENMATER K ENNETE R




CASE REPORTS

REFERENCES

1. Fedyanin MYu, Artamonova EV, Barsukov YUA, et al. Practical rec-
ommendations for the drug treatment of rectal cancer. Malignant tu-
mors: Practical recommendations of RUSSCO. Russian Society of Clini-
cal Oncology; 2020. (In Russ). doi: 10.18027/2224-5057-2020-10-3s2-23
2. Gillies RJ, Kinahan PE, Hricak H. Radiomics: images are more
than pictures, they are data. Radlology. 2016;278(2):563-577. doi:
10.1148/radiol.2015151169

3. Haralick RM, Shanmugam K, Dinstein |. Textural fea-
tures for image classification. /EEE Transactions on Sys-
tems, Man, and Cybernetics. 1973;SMC-3(6):610-621. doi:
10.1109/TSMC.1973.4309314

4. Berezovskaya TP, Dayneko YaA, Nevolskikh AA, et
al. A system for evaluating the effectiveness of neoadju-
vant chemo radiotherapy in patients with colorectal can-
cer based on a texture analysis of post-therapeutic T2-WI

CMUCOK JIUTEPATYPbI

1. ®epaHuH M.I0., AptamoHoBa E.B., bapcykos 10.A. n gp. lNpakTtu-
YecK1e peKoMeHOaLMM Mo NIEKapCTBEHHOMY NIEYeHWI0 paKa NpAMoN
KMLLIKK. 310Ka4ecTBeHHbIe onyxomu: [paKTyeckue peKoMeHZaLmum
RUSSCO. Poccuiickoe 06LLecTBO KnmHMYecKon oHKonoruu, 2020.
doi: 10.18027/2224-5057-2020-10-3s2-23

2. Gillies R.J., Kinahan P.E., Hricak H. Radiomics: images are
more than pictures, they are data // Radiology. 2016. Vol. 278, N 2.
P. 563-577. doi: 10.1148/radiol.2015151169

3. Haralick RM., Shanmugam K., Dinstein . Textural fea-
tures for image classification // IEEE Transactions on Systems,
Man, and Cybernetics. 1973. Vol. SMC-3, N 6. P. 610-621. doi:
10.1109/TSMC.1973.4309314

4. bepesosckana 1.0, JanHeko A.A., Hesonbckmx AA. v gp. Cu-
CTeMa OLEHKM 3QMEKTMBHOCTU HeoadbIOBAHTHON XMMWOTY4eBON
Tepanuu y 60sbHbIX PaKOM NPAMON KULLIKK HA OCHOBE TEKCTYPHOMO
aHanu3a nocTTepaneBTUHECcKOro T2-B3BELLIEHHOM0 MarHUTHO-PEe30-

AUTHORS' INFO

* Tatiana P. Berezovskaya, MD, Dr. Sci. (Med.) Professor, Chief
Researcher; address: 4 Korolev st., Obninsk, 249036, Russia;
ORCID: http://orcid.org/0000-0002-3549-4499;

eLibrary SPIN: 5837-3465; e-mail: berez®mrrc.obninsk.ru

Yana A. Dayneko, MD, Research Associate;

ORCID: https://orcid.org/0000-0002-4524-0839;
eLibrary SPIN: 1841-7759; e-mail: vorobeyana@gmail.com

Sofia A. Myalina, MD, Junior Research Associate;
ORCID: https://orcid.org/0000-0001-6686-5419;
e-mail: samyalina@mail.ru

Ivan A. Orekhov, MD, Junior Research Associate;
ORCID: https://orcid.org/0000-0001-6543-6356;
eLibrary SPIN: 6040-8930; e-mail: ivan.orekhov.vygma®@gmail.com

Alexey A. Nevolskikh, MD, Dr. Sci. (Med.);
ORCID: http://orcid.org/0000-0001-5961-2958;
eLibrary SPIN: 3787-6139; e-mail: nevol@mrrc.obninsk.ru

Vol 2 (1) 2021

DOI: https://doi.org/1017816/DD60493

Digital Diagnostics

magnetic resonance imaging. REJR. 2020;10(3):92-101. doi:
10.21569/2222-7415-2020-10-3-92-101

5. Lambregts DM, Rao SX, Sassen S, et al. MRI and Diffusion-
weighted MRI volumetry for identification of complete tumor
responders after preoperative chemoradiotherapy in patients
with rectal cancer: a bi-institutional validation study. Ann Surg.
2015;262(6):1034-1039. doi: 10.1097/SLA.0000000000000909

6. Lambin P, Rios-Velazquez R, Leijenaar S, et al. Radiomics: Extracting
more information from medical images using advanced feature analy-
sis. Eur J Cancer. 2012;48(4):441-446. doi: 10.1016/j.6jca.2011.11.036
7. Horvat N, Veeraraghavan H, Pelossof RA, et al. Radiogenom-
ics of rectal adenocarcinoma in the era of precision medicine: A
pilot study of assaciations between qualitative and quantitative MRI
imaging features and genetic mutations. Eur J Radiol. 2019;113:174—
181. doi: 10.1016/j.ejrad.2019.02.022

HaHCHoro n3obpameHua onyxonm // REJR. 2020.T. 10, N° 3. C. 92—
101. doi: 10.21569/2222-7415-2020-10-3-92-101

5. Lambregts D.M,, Rao SX, Sassen S., et al. MRI and Diffusion-
weighted MRI volumetry for identification of complete tumor re-
sponders after preoperative chemoradiotherapy in patients with
rectal cancer: a bi-institutional validation study // Ann Surg. 2015.
Vol. 262, N 6. P. 1034-1039. doi: 10.1097/SLA.0000000000000909
6. Lambin P., Rios-Velazquez R., Leijenaar S., et al. Radiomics:
Extracting more information from medical images using advanced
feature analysis // Eur J Cancer. 2012. Vol. 48, N 4. P. 441-446. doi:
10.1016/j.ejca.2011.11.036

7. Horvat N, Veeraraghavan H., Pelossof R.A,, et al. Radiogenomics
of rectal adenocarcinoma in the era of precision medicine: A pilot
study of associations between qualitative and quantitative MRI im-
aging features and genetic mutations // Eur J Radiol. 2019. Vol. 113.
P. 174-181. doi: 10.1016/j.ejrad.2019.02.022

0b ABTOPAX

* bepe3soBckas TaTbAHa [laBnoBHa, 4.M.H., npodeccop, .
Hayd. coTp.; agpec: Poccun, 249036, 06HMHCK, yn. Koponesa, 4. 4;
ORCID: http://orcid.org/0000-0002-3549-4499;

eLibrary SPIN: 5837-3465; e-mail: berez@mrrc.obninsk.ru

[aiHeKo flHa AneKkcaHapoBHa, Hayy. coTp.;

ORCID: https://orcid.org/0000-0002-4524-0839;
eLibrary SPIN: 1841-7759; e-mail: vorobeyana@gmail.com

MsanuHa Co¢ba AHaTonbeBHa, MII. Hayy. COTP.;
ORCID:https://orcid.org/0000-0001-6686-5419;

e-mail: samyalina@mail.ru

OpexoB WBaH AHaTonbeBuY, MJ1. Hayu. COTP.;

ORCID: https://orcid.org/0000-0001-6543-6356;

eLibrary SPIN: 6040-8930; e-mail: ivan.orekhov.vgma®@gmail.com
HeBonbcKkux Anexkcen Anekceesuy, O.M.H.;

ORCID: http://orcid.org/0000-0001-5961-2958;
eLibrary SPIN: 3787-6139; e-mail: nevol@mrrc.obninsk.ru

73


http://orcid.org/0000-0002-3549-4499
mailto:berez@mrrc.obninsk.ru
http://orcid.org/0000-0002-3549-4499
mailto:berez@mrrc.obninsk.ru
https://orcid.org/0000-0001-6686-5419
https://orcid.org/0000-0001-6686-5419
https://orcid.org/
https://orcid.org/
http://orcid.org/0000-0001-5961-2958
http://orcid.org/0000-0001-5961-2958

