CKETod |

EPOS™ = S R

Electronic Presentation Online System

DW-MRI in detection and delineation of rectal cancer local
recurrence

Poster No.: C-2008

Congress: ECR 2013

Type: Scientific Exhibit

Authors: S. Balyasnikova, E. Dronova, M. Dolgushin, A. Polynovskiy, D.
Kuzmichev, B. Dolgushin; Moscow/RU

Keywords: Oncology, Colon, Pelvis, MR-Diffusion/Perfusion, MR, Diagnostic
procedure, Imaging sequences, Tissue characterisation

DOI: 10.1594/ecr2013/C-2008

Any information contained in this pdf file is automatically generated from digital material
submitted to EPOS by third parties in the form of scientific presentations. References
to any names, marks, products, or services of third parties or hypertext links to third-
party sites or information are provided solely as a convenience to you and do not in
any way constitute or imply ECR's endorsement, sponsorship or recommendation of the
third party, information, product or service. ECR is not responsible for the content of
these pages and does not make any representations regarding the content or accuracy
of material in this file.

As per copyright regulations, any unauthorised use of the material or parts thereof as
well as commercial reproduction or multiple distribution by any traditional or electronically
based reproduction/publication method ist strictly prohibited.

You agree to defend, indemnify, and hold ECR harmless from and against any and all
claims, damages, costs, and expenses, including attorneys' fees, arising from or related
to your use of these pages.

Please note: Links to movies, ppt slideshows and any other multimedia files are not
available in the pdf version of presentations.

www.myESR.org

Page 1 of 8

European Society of Radiology | www. myESR.org



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Purpose

Improvement of rectal cancer management and new treatment options led to gradual
decrease in locally recurrent rectal cancer rates; however relapse is still reported to occur
in 15-35% of patients following rectal cancer surgery [1-4]. Majority of relapses occur
within two years following rectal cancer surgery and three-fourths within 5 years [4-5].

Abdominopelvic pain is the most frequent presenting symptom and together with CEA
levels rise is a reliable, but not an unreserved indication of rectal cancer local recurrence.
However assessment of CEA levels alone is not adequate follow-up as recurrence
may occur in the absence of CEA lift, but identification of local recurrence before
symptomatology may allow earlier and more effective treatment [6].

It has already been shown that MRI is the best modality for rectal cancer patients follow-
up [7-13], however standard sequences not always allow to differentiate fibrotic tissue
from tumor relapse areas, thus makes it difficult not only to detect local recurrence at
the initial stage of the disease but also to evaluate response of the relapse tumor to the
received therapy.

In our study we tried to assess Diffusion-weighted MR feasibilities in identification and
delineation of rectal cancer local recurrence.

Methods and Materials

Fifteen patients with previously treated rectal cancer were included in the study. There
were 7 males and 8 females (mean age 54,8; range from 33 to 79 years). Three
patients suffered from planocellular carcinomas of the anus, 12 patients were previously
diagnosed and treated for rectal adenocarcinomas. Fourteen patients underwent surgery
treatment, so that 2 APE (abdomino-pelvic extirpation), one#artmann's surgery and 11
TME (total mesorectal excision) were performed, in one case surgery treatment was
omitted due to no tumor presentation after neoadjuvant treatment. All of the patients
included in the study received either neoadjuvant or adjuvant (radio- or combined
chemoradio therapy).

MRI scans to all of the patients were performed on 1,5 T scanners (Avanto/Espree,
Siemence, Germany) with standard pelvic MRI protocol included: T2 cor (large FOV, 4
mm), T2 sag (small FOV, 4 mm), T2 tra (small FOV, 3 mm), DWI with identical parameters

to T2 tra images (b value 0,800,1000 c/mm2) and automatic ADC maps reconstructions.
After sequential reading of all the images, we fused T2 tra and DW images (b value 1000

c/mmz), T2 tra and ADC maps (on MultiModality Workstation, Siemens) and assessed
results interpretation confidence.
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Results

After complex diagnostic examination, no recurrent disease was identified in three
patients, other 12 patients had relapse either at sites of sutural lines or extraintestinal
pelvic compartments (involvement of any pelvic region); 8 % of patients developed
recurrence in three month period after surgery, in 58,7% relapse occurred within a year
and 33,3% had recurrence in 1,5-2 years period. From those with relapse disease blood
cancer markers testes showed rise in 70% of cases.

Areas of tumor presence had intermediate S| (signal intensity) on T2 images,

hyperintense areas on DWIs with b values of 800 and 1000 c/mm2, and low Sl areas
on ADC maps. Since limited spatial resolution of high b values DW images and artifacts
from bowel, free fluid collections (etc.) could cause difficulties in imaging interpretation,
we noted that it was much easier to depict and differentiate tumor areas from either
edema or fibroses on fused T2-DW images compared with separate reading of both
sequence images. In the majorly of cases fused T2/DW images helped us to overcome
some imaging reading problems, thus providing more accurate information about tumor
presence and spread to adjacent organs and pelvic structures; so that imaging accuracy
increased from 65% up to 87% (in each case patient had either biopsy of suspicious
region or surgical excision of the relapse tumor with postoperative specimen histological
examination). Those patients who were considered as inoperable at the moment of initial
examination, received either radio-, chemo-, or combined radiochemotherapy and had
follow-up MRI scans with the same protocols and scanning parameters.

We counted ADC values for all the tumor zones seen on the fused T2 axial/DW images,
however could not sort out precise threshold values for tumor presence. Residual tumor
areas had heterogeneous SI (signal intensity) on T2 and showed multivendor average
ADC values (from 850+/-50 to 2000+/-50) (pic. 1), so that we could not suggest using ADC
index as a reliable marker of recurrence identification; however ADC maps could help
in assessment of relapse tumor response to treatment (pic. 2). Fibrotic tissue formation
at the sites of previously seen tumor corresponded with average ADC values decrease.
We could not note any significant difference in ADC values between patient groups with
different pre- and post treatment therapy regimes. Three patients also underwent PET-
CT examination (pic. 3), in all cases results agreed with DW-MRI findings.

Images for this section:
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Fig. 1: A 38-year-old patient had TME for middle rectal cancer treatment. Within 6
month period relapse disease was diagnosed. T2 image shows heterogeneous tumor
tissue, that involves posterior pelvic compartment. Heterogeneous tumor structure is also
displayed on fused T2/DWIs and ADC maps (with different ADC index).
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Fig. 2: A 65-year-old patient was surgically treated for low rectal adenocarcinoma (TME)
in 2010, developed recurrence disease in 2012. (pic. 2) Initial MRI scan, T2 images
demonstrate hypol/isointense tumor node next to left pelvic side wall, which infiltrating
obturator internus m, left seminal vesicle, muscular fascicles of the left piriformis m. On
fused T2/DWI tumor recurrence zone shows high Sl. Average ADC index is 1040. (pic.
3.,4) Follow-up scans were made during (3) and after (4) chemoradiotherapy. Increase
in fibrotic tissue formation is seen on T2 images with correspondent loss of high S| on
fused images and decrease of ADC parameter.

9

Fig. 3: A 65-year-old patient was surgically treated for low rectal adenocarcinoma (TME)
in 2010, developed recurrence disease in 2012. (pic. 2) Initial MRI scan, T2 images
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demonstrate hypol/isointense tumor node next to left pelvic side wall, which infiltrating
obturator internus m, left seminal vesicle, muscular fascicles of the left piriformis m. On
fused T2/DWI tumor recurrence zone shows high Sl. Average ADC index is 1040. (pic.
3.,4) Follow-up scans were made during (3) and after (4) chemoradiotherapy. Increase
in fibrotic tissue formation is seen on T2 images with correspondent loss of high Sl on
fused images and decrease of ADC parameter.

T2 axial fused T2/DWI

Fig. 4: A 65-year-old patient was surgically treated for low rectal adenocarcinoma (TME)
in 2010, developed recurrence disease in 2012. (pic. 2) Initial MRI scan, T2 images
demonstrate hypol/isointense tumor node next to left pelvic side wall, which infiltrating
obturator internus m, left seminal vesicle, muscular fascicles of the left piriformis m. On
fused T2/DWI tumor recurrence zone shows high Sl. Average ADC index is 1040. (pic.
3,4) Follow-up scans were made during (3) and after (4) chemoradiotherapy. Increase
in fibrotic tissue formation is seen on T2 images with correspondent loss of high S| on
fused images and decrease of ADC parameter.

Fig. 5: A 60-year-old patient developed rectal cancer relapse in a year period after
neoadjuvant and surgery treatment of the primary rectal tumor. (pic. 5) PET-CT scans
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show right pelvic side zone of increased 18-FDG uptake. (pic. 6) MR T2 image depicts
low/intermediate S| tumor area, involving right lateral and anterior pelvic compartments,
with posterior bladder wall and right ureter infiltration (due to native soft tissue contrast
MRI clearly identifies relation of tumor tissue to adjacent organs). Fused T2/DWI displays
tumor as high Sl area, opposite to fused T2/ADC maps, where tumor is seen as low Sl
zones.

MR, F2-axial g ~a fused T2/ADC

Fig. 6: A 60-year-old patient developed rectal cancer relapse in a year period after
neoadjuvant and surgery treatment of the primary rectal tumor. (pic. 5) PET-CT scans
show right pelvic side zone of increased 18-FDG uptake. (pic. 6) MR T2 image depicts
low/intermediate S| tumor area, involving right lateral and anterior pelvic compartments,
with posterior bladder wall and right ureter infiltration (due to native soft tissue contrast
MR clearly identifies relation of tumor tissue to adjacent organs). Fused T2/DWI displays
tumor as high Sl area, opposite to fused T2/ADC maps, where tumor is seen as low Sl
zones.
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Conclusion

DW-MRI has already shown its feasibility in rectal cancer complete responders detection
and is widely used in oncology imaging [13-15]. Rectal cancer recurrence is a difficult to
treat condition; its earlier identification could help to increase overall survival of colorectal
cancer patients. DW-MRI could be considered as quiet a reliable imaging modality for
colorectal cancer recurrence, but more studies should be carried out.
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Purpose

The main idea of hepatic transcatheter arterial chemoembolization (TACE) proposed in
1980-s is selective liver tumor treatment by chemotherapy/ischemia combination due
to the principle arterial supply of the neoplastic tissue while the rest of the hepatic
parenchyma has 80% portal and 20% arterial perfusion [1]. The only hepatic structures
with intrinsic dominant arterial supply are the bile ducts [2] (Figure 1). The post-TACE
bile duct injury is to be accessed.

Images for this section:

Schematic anatomy of
normal hepatic vessels

The hepatic artery (A) primarily supplies the
hepatic framework of the portal tract, which
consists of the portal vein (P), bile duct (B) and
hepatic artery. There are capillary networks
between the hepatic artery (A) and portal vein
(P), whichis called the peribiliary plexus (pbp),
and the portal venous flow affords sinusoidal
(s) perfusion, supplying the hepatocytes

(h). V, hepatic vein.

from Chung J.et al. Haemodynamic events and
localised parenchymal changes following
transcatheter arterial ch bolisation for hepati
malignancy: interpretation of imaging findings // Br
Radiol. 2010 Jan;83(985):71-81

Fig. 1: Intrinsic dominant arterial blood supply of the bile ducts results in increased risk
of post-TACE biliary injury.
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Methods and Materials

Since 1994 301 patients have undergone 753 TACE procedures (mean 2.5 procedures
per patient, range 1-13) in N.N. Blokhin Cancer Research Center for hepatic malignancies
using iodized oil or drug eluting beads with varying chemotherapeutic drugs. TACE
were performed to non-surgical candidates. Inefficiency or a lack of efficient systemic
chemotherapy was evident for the majority of the patients. Chemoembolization technique
included selective or superselective hepatic arteriography followed by insertion of
chemoembolization compound (Figure 2). The prolonged elimination of iodized oil was
confirmed by follow-up CT scans (Figure 3).

Post-procedural monitoring consisted of clinical examination, laboratory tests and
visualization procedures (CT and MRI) with special note on biliary complications.
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Fig. 1: Intrinsic dominant arterial blood supply of the bile ducts results in increased risk
of post-TACE biliary injury.
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Fig. 2: TACE technique. Selective hepatic arteriography (a) followed by insertion of
chemoembolization compound (mixture of iodized oil with doxorubicin)(b).

2 weeks g 6 weeks

Fig. 3: Slow elimination of iodized oil. Pre-TACE CT (a), two (b) and six (#) weeks after
TACE ##.
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Results

Post-embolization cholangiopathy developed in 5 patients (3 male, 2 female, age range
32-65 years) underwent TACE for hepatocellular carcinoma - 2, cholangiocarcinoma - 2,
skin melanoma liver metastases -1. Biliary complication rate was 1.7% per patient and
0.7% per procedure. Three out of five (3/5) patients had previously underwent major liver
resection, one patient - nine preceding chemoembolization procedures during four years.
The jaundice and fever occurred from 2 to 5 month after TACE procedure, visualization
techniques revealed the biliary complications at the same time (Figure 4). MRl and CT
findings were following: bile duct irregular dilatations and strictures (5), multiple post-
necrotic bile duct cysts (4) (Figure 5), liver abscess (1) (Figure 6), regenerative nodules
(1), ascites (1) (Figure 7). Three patients with previously resected liver died from 6 to 8
months after TACE due to liver failure. One patient was lost for follow-up.

One patient is alive for 12 months after TACE with bile duct strictures and irregular
dilatations (Figure 8).

Several authors not unsuccessfully attempted to reveal correlations of TACE-induced
bile duct injury with liver tumor type (hepatocellular carcinoma vs neuroendocrine
metastases), embolization material (iodized oil versus drug eluting beads) or cirrhotic/
non-cirrhotic liver status [2-4]. In the paper we failed to identify any valuable biliary injury
risk factor may be due to small number of cases. Pathophysiology of post-TACE bile
duct complications wasn't clear enough. Simple ischemia? But why late manifestations
then? The only notice seemed considerable to us. The preceding reducing hepatic arterial
capacity treatments, e. g. hepatic resections, repeated TACE procedures, antiangiogenic
therapies, etc., increased risk of post-TACE cholangiopathy. Three patients underwent
major hepatic resection and one patient nine TACE procedures prior to bile duct injury
complicated chemoembolization in the series. Poor played-out reserve of bile duct arterial
supply remodeling appears the main possible TACE-induced biliary injury predilection.

Images for this section:
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3 months

3 months

Fig. 4: Delayed manifestations of biliary complications. MRI of 65 years old female patient
underwent TACE for cholangiocarcinoma: pre-TACE T2-WI (a), T1-WI (d), MRCP (g);
two months after TACE T2-WI (b), T1-WI (e) demonstrating moderate heterogeneity of
the six liver segment parenchyma only , MRCP (h); three months after TACE T2-WI (c),
T1-WI (f) and MRCP (j) show postnecrotic bile duct cyst (arrow).
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Fig. 5: Cystic transformation of bile ducts. 32 years old male hepatocellular carcinoma
patient underwent TACE for multiple recurrent tumors in the liver remnant: (a) hepatic
arteriography, (b) accumulation of the iodized oil in the right liver lobe. MRI two months
after TACE: T2-WI (c), contrast enhanced T1-WI (d) and MIP (e) demonstrate almost
totally cystic dilated bile ducts, periductal edema and hepatic parenchyma inflammation.
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