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The goal of this review is to explain the objectives and practical points of preoperative diagnostic imaging

performed to determine a therapeutic strategy for rectal cancer. Treatment for rectal cancer differs depending

on the disease stage, which is determined based on the depth of invasion, grade of lymph node metastasis, and

the presence or absence of distant and peritoneal metastases. These factors can be evaluated using techniques

such as enema, colonoscopy, ultrasonography (US), computed tomography (CT), magnetic resonance imaging

(MRI) and “F-fluorodeoxyglucose-positron emission tomography (FDG-PET). In particularly, diagnosis of T1b

cancer, which may be accompanied by lymph node metastasis, is important in determining the therapeutic strat-

egy for early-stage cancer. Indications for advanced cancer include sphincter-preserving surgery, combined re-

section of adjacent organs, surgery ensuring the circumferential resection margin (CRM), and lateral lymph node

dissection (LLD). Optimal treatment should be sufficient but not excessively invasive and stressful, and planning

of such treatment requires accurate disease evaluation based on a clear understanding of the accuracy and limi-

tations of diagnostic imaging.

Key Words: preoperative diagnostic imaging, rectal cancer, colonoscopy, magnetic resonance imaging (MRI), lat-

eral lymph node dissection (LLD)

Introduction

The therapeutic strategy for rectal cancer differs
depending on the disease stage. Surgical resection
is likely to be most effective, including endoscopic
excision, such as endoscopic mucosal resection
(EMR) and endoscopic submucosal dissection (ESD);
local resection, such as transanal local resection and
transanal endoscopic microsurgery (TEM); and
combinations of sphincter-preserving surgery, ab-
dominoperineal resection of the rectum, and total
pelvic exenteration combined with resection of ad-
jacent organs. Surgical procedures attaching
greater importance to functional preservation, such
as autonomic nerve preservation, are increasingly
common, reflecting the various dysfunctions that
accompany extended lymph node dissection priori-

tizing curability. Low-invasive laparoscopic surgery
has also recently become more widely performed.

Adjuvant therapy such as radiotherapy and che-
motherapy is administered in addition to surgical
resection, with the aim of improvement of therapeu-
tic outcomes. Preoperative chemoradiotherapy
(CRT) is standard treatment for rectal cancer in
western countries. However, there is insufficient
evidence in support of its efficacy and safety in Ja-
pan, and these issues need to be evaluated in prop-
erly designed clinical trials. National Comprehesive
Cancer Network (NCCN) guidelines show that the
indication of preoperative chemoradiotherapy is =
T3 or N(+) cases”.

An ideal treatment provides a maximum thera-
peutic effect without excess stress. To achieve this
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outcome, an accurate diagnosis of the disease stage
is necessary to determine an optimum therapeutic
strategy. The disease stage of rectal cancer is
judged based on the depth of invasion, grade of
lymph node metastasis, and presence or absence of
distant and peritoneal metastases. Diagnostic imag-
ing is required to evaluate these factors. In this re-
view, we discuss the objectives and practical points
of preoperative diagnostic imaging of rectal cancer
performed for determination of a therapeutic strat-
egy.

1. Significance and objectives of diagnostic
imaging in determining therapeutic strategy

The therapeutic strategy for rectal cancer is
based on a physical rectal examination, preopera-
tive imaging, and intraoperative findings. However,
intraoperative local evaluation may be limited when
the main tumor is located at a level lower than the
peritoneal reflection, and it is impossible to make a
diagnosis based on palpation in laparoscopic sur-
gery. A decision on the therapeutic strategy may
be based on intraoperative findings in some cases,
but recent advances in diagnostic imaging have fa-
cilitated accurate preoperative evaluation that now
permits determination of the therapeutic approach
in many cases.

Imaging may be performed using enema, colono-
scopy, ultrasonography (US), computed tomography
(CT), magnetic resonance imaging (MRI), and posi-
tron emission tomography (PET). The European So-
ciety for Medical Oncology (ESMO) Consensus
Guidelines specify MRI as the first choice for evalu-
ation of the location, T stage, sphincter infiltration,
mesorectal fascia (MRF) involvement, and N stage
in evaluation of all stage rectal cancer except the
depth of invasion of T1 stage, thus preoperative
evaluation using MRI is particularly useful in most
cases”.

Preoperative evaluation is used to determine the
therapeutic strategy for early-stage rectal cancer in
a case with diagnosis of T1b cancer (deep submu-
cosal (SM) invasion), which may be accompanied by
lymph node metastasis, and for advanced cancer.
These cases have a potential indication for
sphincter-preserving surgery, combined resection
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of adjacent organs, surgery ensuring the circumfer-
ential resection margin (CRM), and lateral lymph
node dissection (LLD).

2. Diagnostic imaging for determination of
therapeutic strategy

1) Diagnosis of T1b cancer

The purpose of diagnosis of an early-stage tumor
up to T1 is to distinguish whether the tumor is
stage Tis or T1a (slight SM invasion), which is un-
likely to be accompanied by lymph node metastasis;
or T1b, which is likely to be accompanied by metas-
tasis. Such tumors are evaluated using enema,
colonoscopy, magnifying endoscopy, and endoscopic
ultrasonography (EUS). In normal observation by
colonoscopy, extensibility is evaluated by air insuf-
flation, and the presence or absence of erosion, ul-
ceration, deformation, and sclerosis is observed. T'1
b cancer is suspected upon observation of an obvi-
ous deep ulcer, an expanding appearance, a submu-
cosal tumor rising from a protruding lesion, poor ex-
tension of the normal mucosa around the lesion,
table-shaped elevation, or concentration of mucosal
folds. About 70-80% of cases of T1b cancer can be
definitely diagnosed by normal observation”.

In magnifying endoscopy, the lesion is diagnosed
based on the morphology of the ductal opening on
the tumor mucosal surface (pit pattern)®®. Pit
pattern-based diagnosis has mainly been estab-
lished by the Project Group on ‘Elucidation of the di-
agnostic significance of pit patterns of colorectal tu-
morous lesions’ (Kudo Group), supported by a
Health and Labour Science Research Grant for Can-
cer Research?. Of the pit patterns observed on mag-
nifying endoscopy, VN-type and markedly irregular
VI-type pit patterns are considered to be T1b can-
cer, and a mildly irregular VI-type pit pattern is
considered to be Tis or Tla cancer” (Fig. 1a, b).

Diagnosis using narrow-band imaging (NBI) can
also be performed®. Differentiation of cancers based
on classification using NBI is not superior to the di-
agnostic accuracy of pit patterns, but T1b cancer is
suspected upon observation of an irregular pattern,
in which disrupted blood vessels with irregularly
sized openings and strong curvature are observed
in the region consistent with the infiltrated region;
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Fig. 1 Case of T1b (deep SM invasion) cancer
a, b, Vy-type pit pattern observed in magnifying endoscopy (= ), ¢, Tumor rupturing the
3rd layer, but not changing the 4th layer in EUS; d. The pathological finding was T1b (deep

SM invasion) (= ).

or a sparse pattern, in which blood vessels with ir-
regular openings and distribution are sparsely pre-
sent in concave regions”.

An ultrasonic probe (USP) insertable through the
hole of endoscopic forceps is used for diagnosis of
the depth of invasion using EUS. A USP is superior
for this purpose because it can be operated while di-
rectly observing the lesion. The normal large intes-
tinal wall is visualized as b layers, with the 3rd high-
echoic and 4th low-echoic layers corresponding to
the SM and muscularis propria (MP) layers, respec-
tively. The depth of invasion is judged based on the
deepest layer in which the wall layer structure is
narrowed and ruptured by the low-echoic tumor
(Fig. 1c, d).

Judgment of the grade of SM invasion can be dif-
ficult due to poor visualization of the muscularis
mucosa in measurement of the invasion distance.
Kobayashi et al” proposed that tumors causing mild
narrowing of the upper margin of the 3rd layer
should be judged as slight SM cancers; and those

clearly narrowing or rupturing the 3rd layer, but
not changing the 4th and lower layers, as massive
SM cancers. Differential diagnosis between Tis or
Tla and T1b cancer has been found to be 80-94%
for visualizable lesions”.

2 ) Evaluation of indication for sphincter-
preserving surgery

Advancement on the anal side is evaluated by
rectal examination, enema, and colonoscopy. Inter-
sphincteric resection (ISR) is indicated based on the
relationship between the lower margin of the tumor
and the dentate line®”. When the lower margin of
the tumor is present on or directly above the den-
tate line, total ISR is indicated, in which dissection is
applied in the conjoined longitudinal muscle, con-
serving the external sphincter muscle of the anus,
and the internal sphincter muscle of the anus is en-
tirely excised. When the lower margin of the tumor
is present within 1 cm oral to the dentate line, sub-
total ISR is indicated, in which the internal sphinc-

ter muscle of the anus is partially conserved, unlike
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in total ISR. When the lower margin of the tumor is
more than 1 cm oral to the dentate line between the
anal canal and its upper margin, partial ISR is indi-
cated, in which the internal sphincter muscle of the
anus is partially resected. Partial ISR includes a
part of coloanal anastomosis performed before ISR.

Invasion in the levator ani muscle and sphincter
muscle is mainly investigated using CT and MRL
ISR is indicated for a T3 stage tumor on the oral
side of the anal canal, but can only be applied up to
the T2 stage for a tumor within the anal canal. Ab-
dominoperineal resection of the rectum is indicated
for a case with invasion in the levator ani muscle.
When the tumor is present within the anal canal,
the grade of tumor invasion in the intestinal wall
and internal sphincter muscle of the anus is evalu-
ated. MRI is useful for this purpose as a highly spe-
cific diagnostic method with superior contrast reso-
lution in soft tissue, which allows the anatomy of the
rectum and region around the anal canal to be eas-
ily identified. In addition, the signal-to-noise ratio
(SNR) of recently developed 3T MRI is higher than
that of 1.5T MRI, and images with higher spatial
resolution can be acquired”. The conjoined longitu-
dinal muscle present between the internal and ex-
ternal sphincter muscles of the anus, which is the
division point in ISR, is visualized as a high-intensity
ring on MRI*,

3) Evaluation of the requirement for combined
resection of adjacent organs

The rectum is located close to surrounding or-
gans on the anterior wall side, including the urinary
bladder, seminal vesicles, prostate, uterus, and va-
gina. For bulky tumors, it is important to evaluate
invasion of these surrounding organs. A prognosis
equivalent to that of cases without invasion can be
expected for T4b cases accompanied by invasion of
the surrounding organs by securing the surgical
margin and acquiring a negative CRM™. For cases
with invasion of adjacent organs, partial or total re-
section of the invaded organ is used corresponding
to the grade of invasion.

Preoperative evaluation of adjacent organ inva-
sion is performed using transrectal US (TRUS), CT,
and MRI. A T4b stage tumor can be relatively eas-

5

ily diagnosed when the adjacent organ is destroyed
and the boundary is lost due to tumor invasion.
Judgment of tumor invasion is frequently difficult
when the boundary is relatively clear, despite con-
firmation of the absence of a fat layer between the
tumor and surrounding organs. Direct invasion is
unlikely if the interstitial fat layer is visualized, but
invasion is possible if no fat layer is visualized. For
such cases, multiplanar reconstruction (MPR) CT
images in sagittal and coronal views, in addition to
the axial view, are useful for diagnosis’. Prepara-
tion of specific MPR images is possible using
multidetector-row CT (MDCT). Similarly, a tumor
can be diagnosed as ¢T4b using MRI if the bound-
ary between the tumor and surrounding organs is
lost, the normal structures of the surrounding or-
gans are destroyed, or no high-intensity fatty region
is present between the tumor and adjacent organs.
For evaluation of adjacent organ invasion, T 2-
weighted MRI gives superior contrast resolution in
soft tissue and better spatial resolution (Fig. 2).

4) Evaluation of a requirement for resection with
a secure CRM

Evaluation of the need for surgery with a secure
CRM mainly depends on the relationship between
the tumor and perirectal fascia. The CRM is very
likely to be positive in a case in which the tumor
passes through the perirectal fascia and advances
near the pelvic wall. This is of importance because a
positive CRM is a risk factor for local recurrence,
and for distant recurrence and poor prognostic fac-

¥ Tn cases in which invasion within 1 mm from

tors
the perirectal fascia is suspected on preoperative
MRI, the CRM is often found to be positive histologi-
cally and the risk of local recurrence is high'. If the
tumor reaches the perirectal fascia, it is likely that
resection with a secure CRM cannot be applied in
the layer transected by total mesorectal excision
(TME) and this is an indication for possible adjuvant
therapy. The perirectal fascia appears as a low-
intensity region in intrapelvic fat tissue visualized
as a high-intensity region on T 1l-weighted MRI™
(Fig. 3, 4).

Endorectal ultrasound is also useful for evalu-
ation of the perirectal fascia, and a high NPV
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Fig. 2 Case of T4b vagina cancer with the boundary
lost due to tumor invasion (MRI: T2WI)
(This figure was reprinted from reference 14, Fig. 2
with permission.)

Fig. 3 Perirectal fascia (MRI: T1WI)
The perirectal fascia appears as a low-intensity region
in intrapelvic fat tissue visualized as a high-intensity
region on Tl-weighted MRI. (This figure was reprint-
ed from reference 14, Fig. 5 with permission.)

for evaluation of lower rectal cancer has been re-
ported'.

5) Diagnosis of lymph node metastasis as an indi-
cation for lateral lymph node dissection

The standard treatment for advanced lower rec-
tal cancer in Western countries is TME + CRT
without LLD'", based on regarding of lateral lymph
node metastasis as a metastatic disease. Meta-
analyses of the therapeutic effect of LLD have

Fig. 4 Case in which the tumor reached the perirec-
tal fascia (MRI: T2WI)
Neoadjuvant chemotheraphy was performed be-
cause resection with a secure CRM was difficult.

shown no significant differences in overall survival
(OS), disease-free survival (DFS), and local and dis-
tant recurrence rates between groups with and
without LLD, showing that this extended surgery
has little significance®. In contrast, the efficacy of
LLD has been shown in Japan, and TME + autono-
mous nerve-preserving LLD is the standard surgi-
cal procedure for advanced lower rectal cancer®.
The lateral lymph nodes are classified as regional
lymph nodes to be dissected using standard D3 dis-
section”. Regarding the therapeutic effect of LLD,
50% control of local recurrence and about an 8% in-
crease in the b-year survival rate have been re-

' Case registration in

ported in a multicenter study
prospective studies of preventive LLD for stage II
and III rectal cancer has been completed. The re-
sults of a primary analysis to be carried out in 2015
will clarify the significance of preventive LLD for
recurrence-free survival and local recurrence rate
and recurrence site®.

Akiyoshi et al™ found that the survival rate of pa-
tients with internal iliac lymph node metastasis was
comparable to that of cases with a TNM classifica-
tion of N2a; and that the survival rate of patients
with lateral lymph node metastasis, which is more
distant than internal iliac lymph node, was compa-
rable to that in cases with a classification of N2h.

These findings show the validity of regarding the
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Fig. 5 Relapse-free survival (RFS) in patients with
rectal cancer
a, lateral lymph node dissection (—); b, lateral lymph
node dissection (+), metastasis (—); ¢, lateral lymph
node dissection (+), metastasis (+).

lateral lymph nodes as regional lymph nodes. Also,
>40% of cases with lateral lymph node metastasis
with local recurrence do not have accompanying

distant metastasis®

. Thus, control of lateral lymph
node metastasis is important in treatment of ad-
vanced lower rectal cancer. The rate of lateral
lymph node metastasis in lower rectal cancer pa-
tients and the 5-year survival rate of patients with
metastasis have been found to be 10.6-255% and
37.3-49.3% %, respectively. The 5-year relapse-free
survival rate in cases with lateral lymph node me-
tastasis in our department is 46.9% (Fig. 5). The re-
sults for these cases are poor compared to those for
other cases (dissection(—): 78.7%; dissection( + ), me-
tastasis(—): 69.9%).

In Japanese Society for Cancer of the Colon and
Rectum (JSCCR) guidelines for the treatment of col-
orectal cancer™, LLD is indicated for cases in which
the lower margin of the tumor is located on the anal
side of the peritoneal reflection and the tumor has
invaded through the MP. Thus, the indication is
based on the occupied region and depth of invasion,
which are metastasis risk factors, but not on clinical
findings of lymph node metastasis, including in-
traoperative findings. In T2 or shallower cases, the
lateral lymph node metastasis rates in cases treated
with LLD are 54% in T1 cases and 9.2% in T2 cases.
In T3 or deeper cases, this rate is 20.1%, indicating
that lateral lymph node metastasis is not seen in

about 80% of these cases™.

The disadvantages of LLD include complications
such as disturbance of urination and sexual dys-
function, increased operative time, and increased in-
traoperative blood loss™. Therefore, LLD should not
be uniformly applied and it is important to select pa-
tients for whom LLD is likely to be beneficial based
on the metastasis-positive rate, therapeutic effect,
and potential complications. Thus, indication of LLD
requires selection of optimal cases and this may
be possible by combining diagnostic imaging find-
ings with risk factors for lateral lymph node metas-
tasis™.

Metastasis may be diagnosed by superficial US?,
but is mainly diagnosed using CT and MRI. The lat-
eral lymph nodes are located in a narrow space on
the lateral pelvic wall surrounded by the external
and internal iliac arteries, internal obturator muscle,
and perirectal fascia on the anterior, posterior, lat-
eral, and medial sides, respectively®™. In this region,
branches of the internal iliac artery for the organs
and obturator artery are distributed in a complex
way, and care is required with differentiation be-
tween lymph nodes and blood vessels. If the pres-
ence of lymph nodes cannot be verified in the axial
view, approaches from various cross-sectional
views are useful. In our laboratory, lymph nodes are
located using a sagittal view in continuous MRI
slices of the region between the bilateral external
iliac arteries and veins (sagittal tomography at the
pelvic lateral wall), with the aim of improving the di-
agnostic performance®. In the sagittal tomography
at the pelvic lateral wall, the bifurcation of the inter-
nal and external iliac arteries and veins, morphol-
ogy of the bifurcation of the internal iliac arterial
branches for the organs, and distribution of the ob-
turator artery can be visualized. Visualization of the
vascular system in the same image makes it easier
to differentiate between lymph nodes and blood
vessels and to identify the region containing lymph
nodes (Fig. 6). Diagnostic imaging results are shown
in Table 1. Sensitivity and NPV were higher in CT
than in MRI.

Various diagnostic criteria have been proposed
for MRI, but diagnosis based on the lymph node
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Fig. 6 Diagnosis of lateral lymph node metastasis using MRI (T1WTI)
a, axial view; b, sagittal tomography of the pelvic lateral wall showing lateral lymph node
swelling (= ). Visualization of the vascular system in the same image permits differentia-

tion between lymph nodes and blood vessels in the pelvic lateral wall.
(This figure was reprinted from reference 44, Fig. 1 with permission.)

Table 1 Diagnostic results for lymph node metastasis using CT

and MRI
Accuracy Sensitivity Specificity PPV NPV
Perirectal
CT 64.3% 73.8% 54.8% 62.0% 67.6%
MRI 71.4% 88.1% 54.8% 66.1% 82.1%
Rt lateral
CT 65.2% 50.0% 70.6% 375% 80.0%
MRI 69.6% 100% 58.8% 46.2% 100%
Lt lateral
CT 70.4% 62.5% 73.7% 50.0% 82.4%
MRI 77.8% 87.5% 73.7% 58.3% 93.3%

size is generally accepted™ ™. Recurrence in the
lateral lymph nodes is the most frequent recur-
rence pattern in cases treated with TME + CRT
without LLD, and a strong correlation with the
preoperative lateral lymph node size has been re-

®  showing the importance of size-based

ported
lymph node evaluation. Kim et al®™ also suggested
that size-based diagnosis of lymph node metastasis
Is currently the most reliable among diagnoses us-
ing MRI. Various criteria for the metastasis-positive

size have been suggested. For example, the Lymph

Node Committee of the JSCCR have prepared draft
criteria as a greater minor axis of the pararectal
lymph node =5 mm and a greater minor axis of the
lateral lymph node =10 mm®.

is that

metastasis-positive lymph nodes are larger than

The basis for size-based diagnosis

metastasis-negative lymph nodes. In a study com-
paring lymph node size in the “vulnerable field”, in
which metastasis is likely, the size of metastasis-
positive lymph nodes (85 * 4.1 mm) was signifi-

cantly larger than that of metastasis-negative
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Fig. 7 Images of lymph nodes in thin slices 40 s after injection of contrast medium
a, homogenously enhanced; b, partially enhanced; ¢, marginal only; d, spotted; e, no en-
hancement. In contrast CT, metastasis may be negative when lymph nodes are homog-

enously (a) or partially (b) enhanced in thin slices 40 s after injection of contrast medium;

and metastasis may be positive when only the marginal region is enhanced (c), there is a

spotted pattern of enhancement (d), or there is no enhancement (e). (This figure was re-

printed from reference 39, Fig. 6 with permission.)

lymph nodes (6.0 = 2.8 mm)*. However, histograms
of the maximum lymph node diameter of
metastasis-positive and metastasis-negative lymph
nodes also show wide overlap®. Thus, while selec-
tion is possible to an extent using lymph node size-
based diagnosis, a strict cut-off cannot be estab-
lished.

In contrast, diagnosis based on morphological cri-
teria, such as signal heterogeneity and an irregular
border, may be useful since such criteria are not
based on the lesion size™*. However, evaluation of
the morphology and properties can be difficult for

37)

small lymph nodes of <4 mm®. Similarly, establish-
ment of a benign or malignant status on high-
resolution MRI is difficult for lymph nodes of <5
mm, although 2 mm lymph nodes can be visual-
ized®. Therefore, at present, diagnosis based on
morphological criteria is also limited.

A diagnostic method using qualitative factors
may solve these problems. Our laboratory has in-
vestigated qualitative diagnosis of lymph node me-
tastasis not based on size, but on changes in blood
flow in lymph nodes corresponding to spatial occu-
pation and variable necrosis of cancer cells. Using
histological findings to classify tumors, we found
that type I lesions have abundant blood flow (radial
blood flow) in intraoperative US color Doppler imag-
ing (CDI), as a feature of metastasis-negative lymph
nodes; whereas type Ila lesions have poor blood
flow (thin, irregular blood flow), type IIb lesions
have blood flow biased to the margin, and type III

lesions have no blood flow, all of which are features
of metastasis-positive lymph nodes®. In contrast
CT, metastasis may be negative when lymph nodes
are homogenously or partially enhanced in thin
slices 40 seconds after injection of contrast medium;
and metastasis may be positive when only the mar-
ginal region is enhanced, a spotted pattern of
enhancement is observed, or there is no enhance-
ment™ (Fig. 7).

*F-fluorodeoxyglucose (FDG)-PET"* and diffusion-
weighted MRI*® have recently been investigated as
qualitative diagnostic methods for lymph node me-
tastasis. Ultrasmall superparamagnetic iron oxide
contrast agent (USPIO) is a lymph node-specific
contrast medium, and USPIO-enhanced MRI has
been investigated for diagnosis of lymph node me-
tastasis, but these approaches are still not generally
performed in Japan®'. Diagnosis of lymph node me-
tastasis using FDG-PET is highly specific and gives
favorable positive predictive values. Similar diag-
nostic results have been obtained in our laboratory,
but the sensitivity is low and many cases are
false-negatives, indicating a clinical limitation *
(Fig. 8). The sensitivity and specificity of perirectal
lymph node detection by CT, MRI, and PET were
73.7% and 54.8%, 89.5% and 64.3%, and 289% and
976%, respectively®. However, these qualitative
methods do not depend on the lesion size and mor-
phology, and improvement of accuracy may pro-
duce reliable diagnostic approaches.
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Fig. 8 Case of lateral lymph node metastasis
a, b, Swelling lymph node in a space on the bilateral pelvic wall (a, CT; b, dynamic MRI),
¢, A left lateral lymph node, but no right lateral lymph node, was detected in FDG-PET.

6) Evaluation of liver metastasis

Concomitant synchronous distant metastasis and
peritoneal metastasis markedly influence the thera-
peutic strategy. Evaluation of liver metastasis,
which is the most common metastasis pattern, is
particularly important. The prognosis of patients
treated with resection of liver metastasis of colorec-
tal cancer is relatively favorable and the Japanese
guidelines for treatment of colorectal cancer recom-
mend resection for resectable liver metastasis®. In
addition, “conversion therapy” has recently been at-
tempted with the goal of improving treatment out-
comes of non-resectable and borderline resectable
cases. In this approach, anticancer drugs are admin-
istered before surgery to reduce the tumor size and
liver metastasis is resected when the lesion be-
comes resectable®.

Liver metastasis is mainly evaluated using US,
CT, MRI and FDG-PET". Among these techniques,
MRI has been found to be the most useful for visu-

alization of liver metastasis of colorectal cancer in
meta-analysis®. In comparison with FDG-PET, Seo
et al* showed that gadoxetate disodium-enhanced
MRI (EOB-MRI) is highly sensitive with a high
NPV, and is particularly superior in visualizing mi-
crometastatic lesions of size 1.0 cm or smaller.
Conclusion

In this review, we have discussed the objectives
and practical points of preoperative diagnostic im-
aging performed to determine the therapeutic
strategy for rectal cancer. Planning of optimal treat-
ment without excess stress requires a full under-
standing of the findings and limitations of diagnostic
imaging. Imaging accuracy largely depends on diag-
nostic devices and contrast medium, and further de-
velopments in these areas are likely to increase the

diagnostic accuracy.

The authors indicated no conflicts of interest.
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EPSRESNSL., IS OFMME, ER TEHE{LEABEE, ultrasonography (US), computed tomography
(CT), magnetic resonance imaging (MRI), *F-fluorodeoxyglucose-positron emission tomography (FDG-PET)
HREDR A REBRBWICITbN D, IS, WEFSREDORA Y N LT, BRIETIE, VU EEEOT M
D TIb FEOZW, H#ITHE T, FEHHEREM OB, BEEREMMUROLENY, circumferential resection
margin (CRM) ##ER L728IBRO T, iR ) Y EWEOBEI 2 EPETON L. BREREZEDLRY, &
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