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PREOPERTIVE STAGING OF RECTAL CARNCER WITH MRI
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University Clinic for Surgical Diseases = St.Naum Ohridski , Skopje
University Cliic for Digestive Surgery, Medical faculty, Skopje
Abstract ‘

Introduction: Rectal cancer is the third most common malignant disease worldwide with
a high mortality rate in developed countries. .

The magnetic resonance imaging method plays a crucial role in the pre-operational
staging of the rectal cancer. MR is a modality of choice for rectal cancer staging, which
assists the surgeon in achieving negative resection margins.

In fact, MR assists the surgeon in the planning of the type of surgical treatment, and also
helps to predict the response to treatment and disease detection.

Material and Methods: 61 patients with colonoscopy proven rectal cancer have been
treated treated with pre-operative 1.5 T MRI of small pelvis in standard planes and pulse
sequences (SAG T2, AX T1, T2, DWI, COR STIR)

Results: A tabular presentation of the results is given witch correlated the pre-
operative MR T staging with the pathohistological finding. The comparison was made
in T1, T2, T3 and T4 MR stadium with the acquired pathohistological stadium. The
second table showing a percentage view of the difference between MR preoperative
stadium and pathohistological results. Also a tabular presentation with general
information for patients is given ; gender , nationality and age.

Conclusion: MR as an ideal 1maging method for preoperative staging for a local or
advanced stage of rectal cancer. MR allows evaluation of extramural spreading,
determines the mesorectal involvement and involves the margin of resection.

Key words: Rectal carcinoma, MR, preoperative staging, pathohistological findings.

IIPEOIIEPATUBEHA TIPOLOHEHA HA CTAJUYM CO MATHETHA
PE3OHAHIIA KAJ PEKTAJIEH KAPHHHOM

AbeTpakT

Bosen: PekTranHHOT KapUHHOM € TpeTa O 4ecToTa ManurHa GoJecT LHHPYM
CBETOT CO BHCOKa CcTallka Ha MOpPTalHTeT BO Pa3BHEHHTE 3CMjH

- IIpeornepaTHBHaTa NpoleHa Ha CTaIMyMOT CO MardeTHa pesoxanua (MP) e Meropa
Koja MTrpa KpyldjalHa yjaora BO NpefolepaTHBHATa NpOLieHa Ha CTaiMyMOT Ha
pekrajeH KapuuHoM. MP e meton Ha m300p IpH mpolcHaTa Ha CTagfHyMOT Ha
PEKTalHOT KapUMHOM , KOja My IoMara Ha XMPYproT BO IOCTHTHYBake Ha
HEraTHBHH MapruHH Ha pecekumja. BeymiHoct MP acucTtHpa Ha XHpPYproT BO
IUNIAaHWPaWkEeTO HA BHOOT HA XHPYPIUKHOT TPETMAaH , BOEAHO IIOMara BO
IpeJUKIMja Ha OArOBOPOT HA TPETMAHOT U JeTeKIMja Ha OoNecTa.

Marepujan u Metoan: O6paboTeHH ce 61 mallMeHTH cO KOMOHOCKOIICKH NOKaXaH
pEKTaJlcH KapIMHOM, Kaj KOU IIpefonepaTuBHo ¢ HanpaseH 1.5 T MP Ha mana
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Kapinla BO CTAHOApOHM PaMHHHAY W Iynac cekseHOu { SAGT2 , AXT1, T2 ,DWI,
CORSTIR) .

Pesyntatn. [laneH e TalenapeH MpHKa3 Ha pe3ydATaTHTE cO Kopelayja Ha
npepgonepatuBuroTr T crejyMHr co - MP  co DparoxMcTonoWKMOT  Haof.
KoMmniapanmjata ¢ HanpaseHa 8o 11 , T2 , T3 u T4 MP craguyM co foOHEHHOT
IaTOXUCTOMOMIKMOT cTafuyM. JlafleHa e u Tabena co NpOLEHTYaleH IpHKa3 BO
pasznukata mnoMelry MP 1pefonepaTHBHHOT CTagHyM H IIATOXMCTOJIOMIKA
jgobGueHnTe pe3ynraTd. JlageH e TabenapeéH NpUKa3 €O OMUTH MOJATOLM 32
NalMeHTHUTE 110N , HAITMOHANHOCT U BO3pacT

3aknyyox: MP kako pjeanHa UMUIHMHT METOa 3a NpeJoNepaTHBEH CTEJIIMHT 3a
JIoOKaneH OJHOCHO HampeAHAT cTafiyM Ha peKTaldeH KapuuHoMm. MP oBo3MoXXyBa
epallyaldja Ha eKCTPaMypajJHOTO WMpewme, To OApPENYBa Me30PEeKTalHOTO
3acdpakame ¥ 3achakarmhe Ha MAPIrdHUATE Ha peceKuMja.

Knyuan 36oposn: PekraneH kapuuHoM, MP , mpefonepaTHBeH CTEjIIMHI |,
NATOXUCTOOIIKH HAO, ‘

¥

Introdaction

Rectal cancer is the third most common malignant disease worldwide with a high
mortality rate in developed countries. Rectal cancer has somewhat greater predisposition
to the male sex (20% - 30% higher in men compared to women), and the percentage of
the disease is higher over 50 years of age. However, although the frequency of the
disease has increased, the mortality rate has been reduced due to several significant
factors.[1,2]

The rates of 5 year survival vary depending on the stage of the disease.It is important to
mention that both adenomatous polyps considered to be pre-cancerous lesions are
detected by colonoscopy and can be removed. [3] Also, the preoperative staging of
rectal cancer with MR plays a significant rele in further necadjuvant and surgical
treatment, which aftects the reduction of extensive surgical treatment, an increase in the
rate of 3 vear survival. [4]

As risk factors include familial predisposition, smoking, increased consumption of red
meat and aspirin. Rectal carcinoma is primarily developed from adenomatous polyps for
a period of 10-15 years, known as an adenoma-carcinoma sequence. The incidence of
polyps increases with age and the risk of malignant transformation of the polyps
increases with increasing their diameter. The malignant transformation rate of polyps
under 1 cm in diameter are less than 1% but over 10% for those larger.[4,5]

Around 50% of colorectal cancer is localized in the rectum. Rectal cancer is defined as a
tumor whose upper margin is measured by a rigid rectoscope at 16cm or slightly less
than the anocutaneous line. The highest percentage of rectal cancef belongs to
adenocarcinoma (98%). The remaining rectal tumors are relatively less common, the
~carcinoid (0.1%), the lymphomas around 1% and the GI1T, less than 1%.[6,7]

The prognosis of rectal cancer has been significantly improved over the past decade and
this is mainly due to progression in preoperative staging., which has been reflected in a
therapeutic approach, where significant change has been made from simple surgical
treatment to multimodal treatment.{3,7]
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This reduced the local recurrence rate by 11% and increased the 5S-year survival rate by
58%. Surgical treatment of rectal cancer is a challenge to achieve a balance between
minimizing the risk of local recurrence and preserving the anorectal and genitourinary
function.[8,9]

Total mesorectal excision i1s the removal of the tumor, rectum and surrounding
mesorectal fat and mesorectal fascia. Today Total Mesorectal Excision is a surgical
choice for the trcatment of rectal cancer. The introduction of this surgical technique
reduces the rate of mortality from rectal cancer from 16% to 9%.[9]

Mesorectal fascia is a significant anatomical indicator for the diagnostic evaluation of
the local tumor spread. Fascia is a connective tissuc that surrounds the rectum and
mesorectal fat weaving, including lymph nodules and lymph vessels to the pelvic floor,
and is actually a natural barrier to tumor spread. [10]

The ability to visualize the mesorcctal fascia of CT was described more than 25 years
ago, but magnetic resonance is the best tool for visualizing the tumor and its staging.
The next advance in the trcatment of rectal cancer is a transition from adjuvant to
neoadjuvant chemoradiotherapy, which resulted in an increase in the percentage of five-
vear survival and a decrease in the recurrence rate, decreases the percentage of
multivisecular and post-extensible resections in the surgical treatment of the rectal
cancer.[11]

The significance is whether a patient with a rectal cancer is a candidate for TME or a
preoperative radio-chemotherapy followed by TME. MR can give an answer to this
question because it is the most important tool in rectal cancer staging.[12]

The magnetic resonance imaging imethod plays a crucial role in the pre-operational
staging of the RC. MR is a modality of choice for RC staging, which assists the surgeon
in achieving negative resection margins.f12,13,14]

The prognosis of rectal cancer has been significantly improved over the past decade, and
this is mainly due to progress in preoperative staging, which reflected in the therapeutic
approach, where significant change was made from simple surgical treatment to
multimodal treatment. This reduced the local recurrence rate by 11% and increased the
S-year survival rate by 58%.[15,16] :

The goal of neoadjuvant therapy is to reduce the size and stage of advanced rectal
cancer, to minimize the risk of distant metastases and to allow less extensive surgical
therapy and, preferably, a spluncter preservative technique.[17.18]

There are differences in the treatment of rectal cancer in certain countries and between
certain institutions.[19] But it is generally accepted that total mesorectal excision is the
best approach for all rectal carcinoma where the resection margins are unavailable. In
most Western European countries, a short cycle of 5x5 Gray radiotherapy in
combination with chemotherapy has been applied before total mesorectal excision is
performed because its benefits have been proven.{20,21}

It is a question whether a patient with a rectal cancer is a candidate for TME alone or a
preoperative chemoradiotherapy followed by TME. Preoperative staging with MR may
be the answer to this question because it 1s the most important tool in the staging of
rectal cancer[22 ' '

The magnetic resonance imaging method plays a crucial role in the preoperative staging
of the rectal cancer. MR is a modality of choice for rectal cancer staging, which assists
the surgeon in achieving negative resection margins.In fact, MR assists the surgeon in
planning the type of surgical treatment, and helps predict the response to treatment and

disease detection[23].
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All this could lead to a reduction in the number of extensive surgeries, and increase the
number of sphincter-preserving surgical procedures. This implies standardization of the
MRI procedure, which would improve the diagnostics and radicality of the overall
treatment in the rectal cancer.[24]

Appropriate preoperative diagnostic (reatmment of rectal cancer 1s esentional for
appropriate treatment and management of the disease. Response to these questions gives
the Magnetic Resonance.[25]

Apart from the different views and discussions on this issue, MR remains the gold
standard in the pre-operative staging of rectal cancer.[24]

The main role in the preoperative staging of rectal cancer in our country with MR is the
evaluation of turmors by stages.

Surgical treatment with negative resection margins (no tumor presence within lmm of
rcsection margins, seen on histopathology) is the only standard for treatment.

Positive postoperative margins often result in relapse of the tumor, the possibility of the
disease being incurable, poor quality of life, and a recurrent rate of 5-vear-survival. The
initial preoperative staging is aimed at selecting patients requiring chemoradiotherapy.
In patients with rectal cancer, local relapse is difficult to treat; it can cause a variety of
symptoms, and most often has a fatal outcome[26,27].

Preoperative staging of rectal carcinoma with MR allows patients,usually in T1, T2 and
T3a stage,to bepefit from only TME without preoperative neoadjuvant therapy, , in
contrast tothose patients with extrarectal spread that might benefit from a preoperative
radio chemotherapy, in order to reduce the tumor[28,29].

World literature shows sensitivity and specificity of 83% and 93% for the T3 stage and
82% and 98% for the T4 stage.[30]

All tumors in the T4 stage and tumors with involvement of the resection imargins, as
well as tumors with suspected malignant lymph nodes around the margins of resection
are first subjected to high dose of hemoradiation. In case of tumor over the mesorectal
fascia, this would mean less extensive resection.[31]

Recent studies performed on 3T MR showed no significant difference in the
differentiation of the T2 stage and early T3 stage. The latest views in the lilerature show
that both 1.5 T and 3 T are equally useful in the preoperativ staging of rectal cancer with
MR.[27]

The aim of this study is to show the importance for a preoperative stagingprotocol of the
rectal carcinoma in our country based on the world standardsand protocols,

Material and methods

The study 1s prospective and includes 61 hospital patients with previously proven rectal

cancer, who have been operated at the Department of Abdominal Surgery.

- * Inclusion criteria for participation in the study are: Patients in whom previously
colonoscopic has been proven rectal cancer and scheduled surgery.

« Patients excluded from the study are those who have a body weight greater than 120
kg, patients who have implanted metal parts and patients who can not withstand the
examination due to claustrophobia.
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The following parameters were considered: Sex( Males and Females) Age ( range from
435years to 90 years old patient) , Localization of the tumor (low, middle, high) rectum,
and T stages determined by MR.

A correlation was then made with the results obtained from the histopathological
finding.

MRI should determine the following:

1. Localization of the tumor - 1s a high or low rectal twmor and what size is, as
well as the way of its growth.

2. Tstaging - T1, T2, T3 and T4

The distance of the tumor to the mesorectal fascia

4, Tumoral growth or the existence of lymph nodules up to Imm from the margin

of resection

The presence of lymph nodules mesorectally

6. The presence of extra murular vascular invasion (EMVI positively or
negatively) '

w2

he

)

The MR protocol includes the SAG T2 pulse sequence that starts the scan. The cranial
boundary of the scanning field is the level of the vertebrae L5, and the caudal is below
the anal duct. This pulse sequencegives a longitudinal diameter of the tumor, providing
insight into its length and the way of its growth. On this pulse sequence, the distance
from the anorectal junction to the lower edge of the tumor is measured to determine the
localization of the tumor in the rectum. Based on the sagittal pulse sequence, the axial
pulse sequences (AX T1, AX T2, AX DWI) are planned to be directed perpendicularty
to the axial and distally localized tumors in parallel to the anal canal. A coronal tumor is
obtained by COR STIR pulse sequence.The distance between two sequences is 2mm

The localization of the tumor: the rectum extends from the anorectal blend to the sigma
in the length of aproximately 15 ¢m. Rectal cancer can be: low rectal carcinoma (at a
distance of 5 c¢m from the surgical ano-rectal joint), middle rectal carcinoma (at a
distance of 5 to 10 cm from the ano-rectal joint) and high localization of rectal
carcinoma (10 to 15 cm) .

Once the exact localization of the tumor is determined, the determination of T staging is
next. An MR can not distinguish a tumor that grows in submucosis or invades muscular
external, which can not differentiate between T1 and T2.

In the T3 stage. the tumor penetrates all walls and grows into peri -rectal fat. In this
stage, it is important to determine whether the mesorectal fascia is involved. MR
showed a sensitivity of 82% in the detection of peri-rectal invasion.
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Picture 1 Rectal tumor without invasion of muscularis propria T1/T2 stadium-

Picture2  Rectal cancer in T3 stadium with invasion of muscularis propria

If the tumor infiltrates the visceral peritoneum and adjacent organs{ prostate and seminal

vesicules at males and vagina ,cervix , uterus at females }is a T4 stage. Thus, an -

appropriate interpretation of peritoneal reflection is crucial for an appropriate MR

Picture3  Tumor in T4 stadium with infiltration of prostate

64
Physioacta Vol.12-No3



The existence of lymph nodules and N staging is a significant prognostic indieator and
determines the rate of recurrence. If the Ilymph nodes are larger in diameter than Smm
have irregular shape and heterosignal appearance, the likelihood that they contain
metastatic deposits 15 high.

Extramural vascular invasion (EMVI) is the extension of the rectal tumor in the veins
under musculature, and can be detected by MR. Suspicion for EMVI exists when the
veins near the tumor are irregular or dilated. EMVI was accepted as an independent
prognosis indicator in the rectal cancer that is associated with a higher incidence of
metastases, local relapse, a weaker response to preoperative chemo-radio therapy, and a
lower survival rate.

It has recently been demonstrated that the rate of distant MS deposits and the response
to preoperative chemo-radiotherapy 1s strongly related to the size of the involved
vessels.

Statistical data analysis was performed in the statistical program SPSS for windows
17.0. Two different statistical methods were used for the results : Analysis of variance

(ANOVA) and Correlation.

Results

Graphic 1 shows the patients in preoperative MR evaluation of rectal cancer stging in
comparison with the patohistology results after the operation , showing the different in

each T stage.
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Figure 1 Correlation of MR staging with pathohistology staging
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Conclusion

MR as an ideal imaging method for preoperative staging for a local or advanced stage of
rectal cancer. MR allows evaluation of extramural spread, determines mesorectal
involvement and involves the margin of resection

The purpose of the rectal tumor staging of the MR imaging method is to identify
patients in the T3 stage in potentially involving the resection margins in order to benefit
from radiation and radio chemotherapy

This is significant for multimodal treatment of rectal carcinoma leading to neoadjuvant
therapy, which could lead to a reduction in the size of the tumor and the stage, thereby
avoiding extensive multivisceral resection. All this will affect the overall survival
period as well as lower comorbidity and less extensive surgical procedures.
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