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suggested imaging modality. The standard rectal MRI protocol uses thin-slice, high
spatial resolution T2-weighted images to capture the rectal tumor and the
surrounding perirectal tissues and also the mesorectum surrounding the rectum.
Many other imaging modalities can be used to asses rectal tumors as lower GIT
endoscopy and endo-luminal ultrasound, so the accuracy of MRI in assessment of
rectal tumors is needed to be evaluated in comparison to the gold slandered methods
(the operative and histo-pathological findings). This study had been performed on
60 patients diagnosed with rectal cancer in Minia university hospital and in the
national cancer institute from March 2021 till February 3023. There was a good
correlation between MRI and operative finding of the cases as regard Distance of
the tumor from anal verge. There was agreement between MRI and operative
finding as regard Location of the tumor with the accuracy of MRI was 92%. No
Significant difference between the final pathology and MRI as regard Tumor
staging and detecting lymph node metastasis. There was significant correlation
between MRI and operative finding of the cases as regard meso-rectal fascia (MRF)
involvement. So rectal MRI is an important tool in management of patients with
rectal cancer as regard staging rectal cancer which can assist surgeons to obtain
negative surgical margins. MRI facilitates the pre-operative accurate assessment of
rectal tumors in order to improve patient outcomes.

Introduction

as rectal MRI protocol uses thin-slice, high spatial
resolution T2-weighted images to capture the rectal

Rectal MRI is the suggested imaging tool
for accurate loco-regional staging of rectal cancer,

DOI: 10.21608/I1JHEGY.2024.288239.1045
* Corresponding author: Doaa Ali Saad
E-mail address: doaa_surgery2002@mu.edu.eg
© 2020 The author (s). Published by Zagazig University. This is an open access article under the CC BY 4.0 license https://creativecommons.org/licenses/by/4.0/.


https://creativecommons.org/licenses/by/4.0/

Al sDetal./ IJHS (Egypt) 2024; 2(3): 117-125

118

tumors and surrounding tissues. The images are
obtained in three different planes: oblique axial
perpendicular to the tumors, sagittal determined by
the longitudinal axis, and oblique coronal plane
parallel to the anal canal[1].

Routine use of an endorectal coil or
endorectal contrast is not recommended since it may
expand the rectum, making it difficult to assess
mural invasion accurately. The addition of
intravenous gadolinium contrast does not always
increase diagnostic accuracy; on contrary; multiple
studies have shown that the inclusion of gadolinium
caused the T stage to be downstaged, which may
eliminated the requirement for neoadjuvant
treatment and altered treatments in 24% of cases[2].

Many important data can be obtained by
MRI as tumor size, definite site, relation to muscle
complex, status of mesentric lymph nodes. MRI can
also determine circumferential resection margins
(CRM) which is defined as the tumor's distance
from the mesorectal fascia at its closest point; it is
considered positive when the tumour is 1 mm or less
from the mesorectal fascia[3].

MRI is preferable to endo-rectal
ultrasouind( ERUS) for evaluation of the CRM due
to its capability to detect the mesorectal fascia
involvement, it was the only preoperative factor that
significantly predicted local recurrence; disease-free
survival; and overall survival according to CRM
assessement by MRI in one study. In this study
positive CRM had 47% 5-year survival
rate compared to a 67% 5-year survival rate in
negative CRM [4].

Rctal MRI can also play an important role
in accurate T- staging. T3 lesions can be
subclassified using rectal MRI into t3-a and t3-b
based on depth of invasion of rectal muscle layers.
This  subclassification has significant potential
clinical applications due to variations in recurrence
and survival rates within the T3 category; [5], also
this subclassification can iedentify tumors into
tumors that need for neoadjuvant treatment and
other tumors that will benifit from primary
resection[6].

MRI criteria as a tool to identify patients
with good prognostic rectal cancer features was used
in the Canadian Quicksilver Trial; it was concluded
that rectal MRI could select patients who could
undergo primary rectal cancer surgery rather than
initial chemoradiotherapy [6, 7].

MRI can also assess the tumor's
relationship to adjacent organs and near peritoneal
reflections which can threaten resction radial
margin. The possibility of tumor resection &
Neoadjuvant therapy option should be made based
on these details rather than an arbitrary anatomic
considerations[7].

As regard tumor site; MRI can determine
upper, middle and low rectal tumors, it also can
categorize low rectal tumours into those that extend
to or below the origin of the levators on the pelvic
sidewall and those that extend from the anal verge
to 6 cm., it also takes into account the tumor's
proximity to the intersphincteric region and levators
which linked to relatively poor results in comparison
to more superfcial tumours (T1 and 2) that have not
invaded the intersphincteric plane[8].

MRI is a good tool for identifying
mesorectal nodes or mesentric lymph nodes because
of the soft tissue contrast it shows[1].

Post treatment MRI can be used to assess
the tumor's response to neoadjuvant therapy
by Using the MR tumour regression grade (mrTRG)
scale inpre- and post-treatment. Some studies
showed that MRI can accurately predict the
complete pathologic response[3].

In this study we tried to accuratelly
compare the results of MRI in assessment of rectal
tumors in comparison to the operative and
pathological findigs.The sensitivity &specificity of
MRI in it's assesement of some different issues in
rectal tumors were calculated.

Patients &methods

This study is a case series analysis that had
been performed on 60 patients diagnosed with rectal
cancer in Minia university hospital and in the
national cancer institute Cairo University, in the
period from March 2022 to February 2023.
Perforated or obstructed lesions; severely ill patients
that cannot tolerate surgery and rectal cancer with
distant metastasis were not in the scope of our study.
Pre-operative items evaluated by MRI included:
Distance of the tumor from anal verge (upper,
middle & lower); Location of the tumor (anterior,
posterior, or lateral); Presence of enlarged
mesenteric lymph Nodes; tumor staging and the
meso-rectal fascia involvement, then the MRI
findings were re-assessed by the surgical and histo-
pathological findings to evaluate the correlation
between MRI finding and surgical & final Pathology
findings.
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Statistical analysis

Data were assessed by the
Statistical Package for Social Science (IBM SPSS)
version 20. The qualitative data were presented as
number and percentages while quantitative data
were presented as mean, standard deviations and
ranges when their distribution found parametric. P
value was considered significant if < 0.05. Analyses
were made using kappa and intraclass correlation
coefficient (ICC) to determine correlation &
reliability. positive predictive value (PPV), negative
predictive value (NPV), sensitivity, specificity were
also calculated.

Kappa correlations

0.01-0.20 none to slight agreement
0.21-0.40 fair
0.41-0.60 moderate
0.61-0.80 substantial
0.81-1.00 perfect agreement

ICC values
Less than 0.5 poor reliability
0.5and 0.75 moderate reliability
0.75and 0.9 good reliability
greater than 0.90 | excellent reliability

Sensitivity was calculated by the equation

Sensitivity = True Positive / (True Positive +
False Negative).

Specificity was determined by the following
equation

Specificity= True Negative / (True Negative +
False Positive).

Results

Of the 60 patients in our study; there were
27 men and 33 lady, their ages ranged from 23 to 72
years (mean 50.8 years).

Distance of the tumor from anal verge:

As regard distance of the tumor from the
anal verge, Table (1) shows highly Significant
correlation between MRI and operative finding of
the cases, The highest correlation (ICC range 0.797—
0.812), the least mean difference was (ranged 0.77—

0.85 cm) and the least standard deviation (ranged
4.3-4.5 cm) that indicate good reliability.

Tumor location:

Table (2) Show the degree of agreement
between MRI and operative finding of the cases and
show good reliability as regard Location of the
tumor with the accuracy of MRI was 92.5% in
patients with a tumor located at the upper rectum,
90.5% in patients with a tumor located on the middle
rectum, and 95.6% in patients with tumor located
lower rectum.

T-staging:

Table 3 Show good reliability and
agreement between the MRI &operative findings for
T staging. The sensitivity and specificity of MRI for
T staging were 87% and 93% respectively. The
positive predictive value (PPV) and negative
predictive value (NPV) of MRI for T staging were
84% and 91% respectively. The overall MR
sensitivity of T1-2 tumors were 72-91 % and
specificity were 79-88% and sensitivity of T3-4
tumors were 67-95% and specificity were 81-97%
Figl.

Mesenteric lymph nodes:

The specificity and sensitivity of MRI in
diagnosing whether lymph nodes had metastasis or
not were 95 % and 80.1% respectively Fig2, there
was excellent agreement between MRI &operative
findings in detecting lymph node metastasis (table
4).

Meso-rectal Fascia involvement:

Table 5 shows that the overall accuracy of
MRI was 95% for predicting Mesorectal fascia
involvement by MRI. The sensitivity, specificity
Fig3, positive predictive value, and negative
predictive value were 85%, 86.4%, 91.7% and
92.3%respectivelly.
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Table 1.Correlation between MRI and operative finding of the cases as regard Distance of the tumor from anal
verge.

Data Range (cm) | Mean £SD Intraclass Mean P value***
NO = 60 cases correlation (ICC)* | difference in
cm**
Distance from anal
verge by MRI 1.2-15.3 7.13SD4.3 0.812 0.77 0.003
Cm
Distance from anal 7.85D4.5 0.797 0.85 0.004
verge by Surgical | 1-15cm
finding

* |CC values between MRI and operative finding.
** Mean difference between MRI and operative finding.
***Mean difference between MRI and operative finding, with statistical significance by paired t-test.

Table 2.Correlation between MRI and operative finding of the cases as regard Location of the tumor.

Operative finding kappa | ICC (95% | p-value
Preoperative Cl)
MRI Upper Middle Lower
Upper 16(88.9%) 1(7.1%) 0(0%) 0.872 | 0.943 0.061
Middle 2(11.1%) 13(92.9%) 2(7.1%) 809%05?
Lower 0(0%) 0(0%) 26(92.9%)
Total 18 14 28
Table 3.Correlation between MRI and operative finding of the cases as regard Tumor staging.
preoperative MRI Pathological Finding kappa ICC (95% C.1.) p-value
T staging T1/2 T3/4
T1/2 11(73.3%) 1(2.2%) 0.762 0.765 (0.636- | 0.005
T3/4 4(26.7%) 44(97.8%) 0.852)
Total 15 45
Table 4.Correlation between MRI and operative finding of the cases as regard Lymph Nodes.
preoperative MRI Pathological Finding ICC (95% C.1.) p-value
Kappa
N staging NO N1/2
NO 11(78%) 8 (17%) 0.962 0.963 0.007
N1/2 3 (22%) 38 (82%) (0.938-0.977)
Total 14 46
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Table 5.Correlation between MRI and operative finding of the cases as regard Mesorectal Fascia involvement

(MRF).
MRF by | MRF by pathology P value Sensitivity Specificity | PPV NPV Accuracy %
MRI NO YES
No =22 No =38
NO 19 0
86.4% 0.0% 0.001 85% 86.4% 91.7% | 92.3% | 95%
YES 3 38
13.6% 100.0%

Figure 1. T 1-2/3-4 sensitivity and specificity

100

80

S
ensitivity
=)
[—]

£
=

20

00-Specificity

100

Figure 2. LN (NO/N1-2) Sensitivity and specificity

S
ensitivity

=
=
|

100 |-

80—

=
=
|

20

00-Specificity




Al sDetal./ IJHS (Egypt) 2024; 2(3): 117-125

122

Figure 3. MRF Sensitivity and specificity
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Discussion

In our study there was Significant
correlation between MRI and surgical finding as
regard mean tumor distance from anorectal
junction(ARJ), MRI and operative findings gave
The highest correlation (ICC range 0.797-0.812)
and the least mean difference (range 0.77-0.85 cm)
which means excellent agreement. (9) studied the
mean distance of the tumor from the Anorectal
Junction (ARJ) and the ICC was high which is
consistent also with excellent agreement[9]. (10) in
his study concluded also excellent agreement
between MRI and surgical findings as regard
distance of the tumor from the anal verge[10], this
was also concluded in (11) study [11].

The accuracy of MRI as regard location of
the tumor in our study was 92.5% in patients with a
tumor located at the upper rectum (18 cases); 90.5%
in patients with a tumor located on the middle
rectum (14 cases); and 95.6% in patients with tumor
located lower rectum (28 cases) (p=0.061). (12) in
his study worked on 354 cases, 95 tumors located in
the upper rectum, 106 in the mid rectum, and 153 in
the distal rectum (less than 5 cm from the anal
verge), the overall accuracy of the MRI in
determining tumor site in relation to the anterior
Peritoneal reflection was 92.1%[12]. While (13)
study worked on 67 cases, 42 tumors were located

in the upper rectum, 12 in the mid rectum, and 13 in
the distal rectum with accuracy of MRI in upper,
middle and lower rectal lesions was 94.7%, 91.2%
and 97.4% Respectively[13]. (14) study also
searched 112 cases, 10 tumors were located in the
upper rectum (high 9-12 cm above the anal verge)
with MRI accuracy of 95.6%, 38 in the mid rectum
(5-8 cm from the anal verge) (Accuracy 93.7%) and
64 in the low rectum (less than 5 cm from the anal
verge) (Accuracy 98.1%)[14]. In the study of (6)
who worked on 82 cases, 6 tumors were located in
the upper rectum, 53 in the mid rectum, and 23 in
the distal rectum ; the overall accuracy of MRI was
94.5%[6]. So, our study is almost similar to other
studies, as the percentages are close to each other
as regard accuracy of MRI in determining rectal-
tumor locations.

In our study the sensitivity and specificity
of MRI for T staging were 87% and 93%
respectively. The positive predictive value (PPV)
and negative predictive value (NPV) of MRI for T
staging were 84% and 91% respectively. The overall
MR sensitivity of T1-2 tumors were 72-91 % and the
specificity were 79-88% while the sensitivity of
MRI in T3-4 lesions was 67-95% and the specificity
was 81-97% , the overall MR accuracy was 89.1%.
After histo-pathologic examinations of the 354
neoplasms; (15)study concluded the sensitivity of
each T stage, it was 48.4% for T1 stage; 78.8% for
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T2;82.7% for T3; and 78.6% for T4. The specificity
of each T stage was 99.1% for T1; 80.1% for T2;
84.8% for T3; and 99.4% for T4 lesions. The PPV
of each T stage was 83.3% for T1, 65.0% for T2,
87.1% for T3, and 84.6% for T4. The NPV for each
T stage was 95.2% for T1, 88.9% for T2, 79.8% for
T3, and 99.1% for T4. The overall MR accuracy was
78.2% [15]. In (16) study, The overall accuracy of
T staging was 74.5% and overall sensitivity;
specificity; positive predictive value and negative
predictive values was 73%, 90.5%,85%,93%
respectively[16]. Also in (17) study, The overall
MR accuracy was 85.1% for T staging, while
sensitivity, specificity, accuracy, positive predictive
value, and negative predictive value was 70%,
97.9%, 89.6%, 93.3% and 88.5% for < T2 tumors
and 90.5%, 76%, 85.1%, 86.4% and 82.6% for T3
tumors, 100%, 95.2%, 95.5%, 62.5% and 100% for
T4 tumors respectively[17]. (18) study determined
The overall MR sensitivity of T1-2 tumors to be 64—
90% and specificity of MRI in his study were 83—
100% however the sensitivity of T3-4 lesions were
50-100% and specificity —were 83-100%
respectively[18]. The overall MRI accuracy of T
staging in (19) study was 93.6%. while the
accuracy, sensitivity, specificity, PPV and NPV for
each T stage were as follows: 91.8%, 86.2%, 95.5%,
92.6% and 91.3% for the group < T2 tumors; 90.4%,
94.6%, 86.1%, 87.5% and 94% for T3 tumors;
98,6%, 85.7%, 100%, 100% and 98.5% for T4
tumors, respectively[19].

As regards the accuracy of MRI in
detecting lymph node metastases, the suspicious
LNs in MRI were calculated, 41 (68.3 %) lymph
nodes were positive and 19 (31.7 %) were negative.
This was compared with pathological examination
which revealed 46 (76.7 %) lymph nodes were
positive for and 14 (23.3 %) were negative for
lymph node metastasis. So the specificity and
sensitivity of MRI in diagnosing whether lymph
nodes had metastasis or not were 95 % and 80.1%
respectively, Positive predictive value was 96% and
Negative Predictive Value was 73.3%. While in
(19) study as regard N staging The accuracy,
sensitivity, specificity, PPV and NPV were: 68.49%
(k = 0.4 [95% CI: 0.21-0.58]), 85.71%, 57.78%,
55.81% and 86.67% respectively[19]. While in (18)
study as regard N staging the overall sensitivity,
specificity, PPV, NPV and accuracy of MRI were
97, 81, 52, 99, and 84%, respectively[18]. and last
(16) study as regard to lymph nodes metastasis the
accuracy, sensitivity, and specificity were 85.1%
(63/74), 90.2% (37/41), and 78.8% (26/33)
respectively[16].

In our study the overall accuracy was 95%
for predicting Mesorectal fascia involvement by

MRI and the sensitivity, specificity, positive
predictive value, and negative predictive value was
85%, 86.4%, 91.7% and 92.3% respectively. (20) in
his study demonstrated the diagnostic accuracy of
MRI for determining MRF invasion to be in the
range of 0.829 —0.890 (sensitivity: 75%; specificity:
88%—98%; accuracy: 85%-92%; PPV: 66.7-92.3%;
NPV: 91.5-92.3%)[20]. While in (6) study Twenty-
nine percent (24 of82) of cases had positive
mesorectal lymph nodes and the accuracy of the
MRF status, sensitivity, specificity, PPV and NPV
were 90%, 85%, 79%, 92%, and 94.4%
respectively[6]. While in (13) study the overall
accuracy was 88% for predicting Mesorectal fascia
involvement The sensitivity, specificity, positive
predictive value, and negative predictive value was
80% (12/15), 90.4% (47/52), 70.6% (12/17) and
94% (47/50), respectively[13]. While in (19) study
the accuracy of the MRF status, sensitivity,
specificity, PPV and NPV were 94.5% (k = 0.86
[95% CI: 0.72-0.99]), 89.5%, 96.3%, 89.5%, and
96.3% respectively [19].

Conclusion

Rectal MRI plays a key role in
management of patients with rectal cancer. MRI
facilitates the accurate assessment of tumor location,
distance from anal verge, T-stage, mesenteric lymph
node status and meso-rectal fascia involvement SO
MRI can assist the surgeon to obtain negative
surgical margins and help tailor treatment and
improving patient outcomes.
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