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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. HeBoMbCKMX

MeOuLMHCKUI paamuonormyecki HayyHbiv LeHTp umenn A.O. Lbiba — dunuan OTBY «HaumoHanbHbIA MeAUUMHCKWIA UCCNe[0BaTeNbCKUI 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 onepauum 6binn yuTeHbl faHHble MPT, [onosHeHHbIe pesynbTaTaMu TEKCTYp-
Horo aHanu3a T2-BW, nonTeepamBLUMe OTCYTCTBUE NporpeccupoBaHuA. laumenTKe 6bino NpoBeeHo OpraHoCoXpaHAloLLee
neyeHue B 06bEMe TpaHCaHanbHOW pesekumu onyxonu. [latomopgonornyeckoe UcciefoBaHVe ONepaLMoHHOro Npenapara
YCTaHOBMO BOCMAJIUTESIbHbIE M3MEHEHWA B CTEHKE KULLKM U OTCYTCTBUE ONYXonu. [laHHbIN ciydai AeMoHCTpUpyeT addek-
TMBHOCTb CTaHAPTHOro 06bEMa 06cnejoBaHUA NPY UCMOMb30BaHKUM cTpaTermm watch & wait M BO3MOMKHOCTb UCMONb30Ba-
HWA TEKCTYpHOro aHanu3sa T2-BW anA nosbiweHua HagewHocT MPT-oLeHKM 0TBETA OMYXONM Ha XMMUOJTYYEBYI0 Tepanuio.

KnioueBble cnoBa: pPaK I'IpFIMOl71 KULWKWN; MarHNTHO-pe30HaHCHaA 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 opo6bpena: 03.03.2021 Ony6nukoBaHa: 12.03.2021

A
ECOSVECTOR Jnteraua CC BY-NC-ND 40
© Konnextvig asTopos, 2021


https://doi.org/10.17816/DD60493

CASE REPORTS Vol 2 (1) 2021 Digital Diagnostics

DOI: https://doi.org/10.17816/DD60493

MRIF{ 15 BB FhsHEMLTT SR | SlLARRES
T2WIZHEathr ( IakRmEH )

© Yana A. Dayneko, Tatiana P. Berezovskaya, Sofia A. Myalina, lvan A. Orekhoyv,
Alexey A. Nevolskikh

A. Tsyb Medical Radiological Research Centre — branch of the National Medical Research Radiological Centre, Obninsk, Russian Federation

PP

KRS — X F T B R M II73%5 FBar i B e B %, SR AR sh & BE Ui
Mg (Watch &  Wait3Emg) MIIRERHE . 4t =FrE WY, OFRREnEE. 5l
BRG AARLER G (MR , REAMBE R AR, 53] 7 1SFHUN S H 45 I B+ R4 b2
B ST ENWE AR . SRERER FBRESE — NSRS s AL (SUVmax
27.1) , Btk FARGIT . W FARGHEE, HEMRIZE, HUAT2WIHHr&sE, i
LT . BEEZ TR E AL IR AR TT . FARE S KRB A2
R BRI 8 T B 98 i O AR (T 2k o AR RBIERE T AR e R & AR FE A FWatch & WaitiR
WA R, DA R A T2W T 49 H7 K B2 MR 1T bR et e A 37 52 o 1 T 6 e f T e
R Bk, WOURBUE: HBLIT s ST RS YT B O
I AA:

Dayneko YaA, Berezovskaya TP, Myalina SA, Orekhov IA, Nevolskikh AA. MRIVEAN 145 B e S Gl Bh s A7 45 51, Sl CARR T2WI 544 40 #r
(R . Digital Diagnostics. 2021;2(1):67-74. DOI: https://doi.org/10.17816/DD60493

e 10.02.2021 #52: 03.03.2021 ARSI : 12.03.2021

s
3KO®BEKTOP The article can be used under the CC BY-NC-ND 40 license
© Authars, 2021



70

CASE REPORTS

BACKGROUND

The current standard of treatment for rectal lower am-
pullary cancer is the combination of neoadjuvant chemo-
radiation therapy (NHRT) and surgery [1]. Some patients
with a complete or almost complete response to NHRT
no longer need an aggressive surgical treatment; instead,
they undergo moderate techniques, such as transanal en-
doscopic microsurgery. Others may even completely refuse
surgery in favor of an active monitoring (i.e., watch and
wait) strategy, which includes regular digital rectal exami-
nation, rectoscopy, and magnetic resonance imaging (MRI).
However, in the case of obtaining conflicting clinical and
diagnostic data during follow-up, additional criteria are
required, thereby increasing the reliability of diagnostics.
Such criteria can be established via the radiomic analysis
of diagnostic images; consequently, the structural hetero-
geneity of a tumor tissue and its changes as a result of
treatment can be described using quantitative indicators
obtained through the computer processing of medical im-
ages [2].

CLINICAL CASE

In the clinic of the A.F. Tsyba National Medical Research
Radiological Center (Obninsk), a 73-year-old patient was fol-
lowed up, diagnosed with C20 rectal cancer in accordance
with ICD-10, cT3NOMO, and received NHRT (total focal dose
of 50 Gy + capecitabine) and four cycles of consolidating
polychemotherapy in accordance with the FOLFOX6' scheme.
The pre-MRI treatment is presented in Fig. 1. At the end of
neoadjuvant treatment, the set of control examination data
(i.e., the MRI of the small pelvis, the endoscopic presentation
of the tumor, and the results of digital rectal examination)
indicated that the patient had a complete clinical response.
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A case follow-up was prescribed to and agreed upon by the
patient.

MRI was performed eight times throughout the 3-year
follow-up, and the baseline MR image was obtained 1 month
after the end of NHRT. This image was characterized by the
replacement of the tumor located along the posterior semi-
circle of the rectum at a distance of 4 cm from the anal
edge with a 1.5 cm-long thin fibrous scar that had no signs
of diffusion limitation but had an increase in the initial co-
efficient (apparent diffusion coefficient, ADC) of up to 1.66
x 10 mm?%s. No suspicious lymph nodes were found in
the mesorectum and near the pelvic walls. Therefore, the
MR image corresponded to the tumor of the lower ampul-
lar rectum (ymrT1-0NO), TRG2 (Fig. 2). The described MR
image was retained without significant changes during the
follow-up period.

Colonoscopy revealed no pathology of the colon 1 year
after the treatment. In the lower ampullar rectum, a 4.5 cm
whitish stellate scar was found, whereas a tumor tissue was
not detected. Therefore, this finding showed the endoscopic
presentation of the complete intraluminal regression of the
rectal tumor during treatment.

After 3 years of follow-up, the patient underwent posi-
tron emission tomography with 18F-fluorodeoxyglucose
combined with computed tomography because of an in-
crease in the level of tumor markers (Fig. 3). The results
revealed a tumor with a length of 43 mm (SUVmax? 27.1)
at the level of the lower ampullar rectum. On the basis of
these results, the patient was admitted to the clinic of the
AF. Tsyba National Medical Research Radiological Center for
surgical treatment in the scope of laparoscopic abdominal
perineal resection.

The patient was examined during surgical treatment
preparation. An elastic movable scar was observed after dig-
ital rectal examination. During colonoscopy, a 4.5 cm-long

Fig. 1. Magnetic resonance imaging of the tumor of the lower rectal ampulla before treatment, mrT3a: @ — T2-WI; b — diffusion-

weighted image. The tumor is encircled.

! FOLFOX — chemotherapy regimen used to treat colorectal cancer: (FOL) inicacid, calcium salt — folinic acid as calcium folinate (leucovorin), (F)

luorouracil, (OX)aliplatin.

2 SUV (standardized uptake value) — ctaHgapTU3npoBaHHbIN YpoBeHb HaKoMeHMA paguodapmnpenapara.
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Fig. 2. Magnetic resonance imaging of the tumor of the lower ampullar rectum 1 month after neoadjuvant chemoradiation therapy,
ymrT1-0, TRG2: @ — T2-WI; b — diffusion-weighted images. The tumor was replaced with a thin fibrous scar that had no signs of dif-

fusion restriction (arrows).

Fig. 3. Positron emission tomography with 18F-fluorodeox-
yglucose combined with computed tomography: a — mono-
mode positron emission tomography at the tumor level (ar-
row); b — computed tomography at the tumor level (arrow);
¢ — three-dimensional reconstruction with a focus of 18F-
fluorodeoxyglucose hyperfixation in the lower ampullar rectum
(arrow).

whitish stellate scar without signs of tumor tissues re-
mained in the lower ampullar rectum.

Another MRI examination of the pelvic organs did not
reveal any deterioration (Fig. 4). However, given the difficul-
ties of standard MRI in differentiating fibrosis and tumor tis-
sue, T2-WI texture analysis was performed using the MaZda
ver. 4.6° computer program based on a gray-level co-occur-
rence matrix [3]. Our scoring system was used to interpret
the obtained parameters of texture analysis [4]. In particular,
if the sum of the points of the five parameters of texture
analysis is =3, then the patient responded to NHRT; other-
wise, the patient did not respond to NHRT. The results of the
texture analysis of this patient and the assessment criteria
are presented in Table 1. Texture analysis indicated no signs
of tumor progression.

Organ sparing surgery in the volume of transanal tumor
resection was performed on the basis of the obtained data.
Under endotracheal anesthesia, a rectal speculum was in-
stalled in the anal canal, and the retraction of the mucous
membrane for 1 cm was visually determined along the

Fig. 4. Magnetic resonance imaging of the tumor of the lower ampullar rectum 3 years after neoadjuvant chemoradiation therapy: a —
T2-WI; b — segmentation of the zone of interest for texture analysis (highlighted in green).

% Computer software for the calculation of texture parameters in digitized images. Available from: http://www.eletel.p.lodz.pl/programy/mazda/
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Table 1. Results and evaluation of the parameters of T2-WI texture analysis based on the patient’'s magnetic resonance imaging before

surgery.
Scoring system
Parameter Value Score
1 point 0 points
AngScMom 0.0041 >0.0022 <0.0022 1
InvDfMom 0.15 >0.12 <0.12 1
Entropy 2.5 <2.75 >2.75 1
DifEntrp 1.32 <1.32 >1.32 1
SumeEntrp 1.74 <1.8 >1.8 1
Total - - - 5

posterior wall in the area of the internal sphincter. The le-
sion was excised through sharp dissection. A wipe tampon
was inserted in the rectum. A fragment of the bright red
mucous membrane with a size of 2.0 cm x 0.4 cm x 0.2 cm
and a dense bright red sample of the wall with the largest
dimension of 0.4 cm were pathomorphologically examined.

The two fragments of the mucous membrane covered
with a multilayer scaly nonsquamous epithelium were mor-
phologically examined. The results revealed that the stroma
in the submucous layer with diffused and weak lymphocytic—
leukocytic and plasmocytic infiltration and hemorrhage was
fibrotic. No tumors were found.

DISCUSSION

NHRT efficacy evaluation is essential for the individual-
ized treatment of patients with lower ampullary cancer of
the rectum. The ability to preserve the sphincter with a good
response to neoadjuvant treatment significantly improves
the quality of life of patients by eliminating their permanent
colostomy. It also reduces the risk of postoperative compli-
cations. Through endoscopic diagnostics, the response of the
intraluminal component of tumors can be assessed. By com-
parison, MRI is performed to examine the entire intestinal
wall, mesorectal tissue, and fascia and the status of regional
lymph nodes. For the MRI assessment of tumor responses,
the TRG system is generally used, but its accuracy is reduced
because of difficulties in differentiating residual tumor tis-
sues and fibrosis. Nevertheless, this problem can be solved
with diffusion-weighted images (DWIs), which have recently
supplemented T2-WI. Through DWI, small areas of residual
tumors in the presence of fibrosis can be distinguished. Con-
sequently, the diagnostic specificity increases up to 90%, but
its sensitivity is still 64%. This relatively low sensitivity is
mainly due to the erroneous interpretation of a high MR sig-
nal in the normal postradiation intestinal wall as a residual
tumor [5]. In addition, the susceptibility of the method to arti-
facts, including brightness and geometric distortions, as well
as false images, often complicates the interpretation of DWI.

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

Currently, a radiomic approach is being developed to as-
sess the efficiency of chemoradiation therapy. It is based on
the high-technology extraction of information from medi-
cal images; thus, tissue heterogeneity can be characterized
quantitatively [6].

Various approaches are used to interpret texture analysis
results and assess the efficiency of NHRT. N. Horvat et al.
[7] retrospectively studied 118 patients with rectal cancer.
They used a machine learning algorithm to create a high-
resolution radiomic classifier of the parameters of T2-WI
texture analysis and identify patients who suffer from rectal
cancer and have a complete response to NHRT. In our study,
the radiomic score was significantly superior to the visual
assessment of T2-WI or the combination of T2-WI and DWI in
terms of overall accuracy (p = 0.02), specificity, and positive
predictive value (p = 0.0001). The sensitivity and negative
predictive value did not differ significantly. The parameters
of texture analysis were characterized using the score based
on the points of separation and the direction of our previ-
ously established correlation [4]. The presented clinical case
with the prospective application of the proposed system for
evaluating texture analysis demonstrated its efficiency. The
analyzed image and the images during the development of
the scoring system were obtained using similar parameters
of fast spin echo sequences but on different MR tomographs
(Ingenia 1.5T, Philips and Symphony 1.5T, Siemens, respec-
tively). This finding suggested that the reproducibility of the
texture analysis parameters was good. It also confirmed the
suitability of further large-scale studies in this field.

CONCLUSION

The presented radiomic approach with high-resolution
T2-WI texture analysis shows potential for application in the
assessment of the efficiency of NHRT in patients with re-
gional rectal cancer. However, this approach should be fur-
ther developed, its implementation and systems for texture
parameter evaluation should be improved, and the reproduc-
ibility of results should be studied.
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