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I. ABSTRACT 

Aims and objectives:   

To study correlation between MRI and biopsy investigations in diagnosis of 

colorectal cancer in patients presented with colorectal mass/rectal bleeding 

at St. Paul’s hospital Millennium Medical College from 2015 to 2019 GC. 

Materials and methods:   

This cross section retrospective study included all inpatients and outpatients 

at SPHMMC who presented with rectal bleeding or mass in the period of 

five years and with both MRI and biopsy investigations. 

Results: 

Total 162 patients 116 were included and  97.4 % presented with rectal 

bleeding 61.2% bleeding for six month, 2.6 % operable. Location 51.7% in 

mid rectum followed by lower rectum 36.2%. MRI T staging  12.0% were 

T1/T2 and 46.0% to T3 and 42.0% to T4. Of the study populations tumor 

histology; 91.4% were adenocarcinoma, 100% have had no staging used, 

and 55.2% could be operated. 

Conclusion 

MRI is useful and reliable modality for assessing preoperative staging and 

CRM involvement, permitting the physicians to stratify the patients and 

determine the optimal therapeutic planning for individual patients who need 

surgery also the patients who were at risk of recurrence. In St. Paul’s 

Hospital, a combination of high-resolution MRI with DWI before surgery is 

implemented for patients who were treated with preoperative CRT for 

locally advanced rectal cancer. 

 

Key words: Colorectal cancer, MRI and biopsy. 
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Abbreviations:  

18F-FDG 18flurodioxyglucos 

ADC Apparent diffusion coefficient 

CRM Circumferential resection margin 

CRT Chemoradition Therapy 

CT computed tomography 

DWI Diffusion-weighted imaging 

EUS Endorectal ultrasound 

MDCT Multidetector Computed tomography 

MRI Magnetic resonance imaging 

PET/CT Positron emission tomography computed tomography 

SPHMMC Saint Paul’s Hospital Millennium Medical Colleague 

TME Total Mesorectal excision 
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II. INTRODUCTION 

A. Background 

In Ethiopia, the research study on pattern of cancer indicated that the 

gastrointestinal tract cancer which incorporating colorectal cancer is one of the top 

five non communicable diseases. And in particular, it is the fifth most common 

cancers. This anatomically situates at distal part of large intestine. It is manifested 

due to the multifactorial risk or in other words enormous factors are the results in 

this category of the cancer. (1) 

Globally, the cancer statics illustrates that this carcinoma of colorectal is the most 

common and stood as the third among non-communicable diseases. (2) 

 

For both local recurrence and metastases, this neoplasm possesses a high 

risk.Conventionally, the cancer of rectal surgery is identify to be associated with 

high rates of locally recurrent. The percentages range for 3% to 32%.(3) 

 

Recently, there have been two advances made in pursuit of alleviating this sort of 

cancers. Those advances have contributed significantly in reduction of the high 

local recurrence rate. The reduction is estimate at 10%: total mesorectal excision 

surgery (TME) and the neoadjuvantchemo radiotherapy (4). 

The correct T (Tumor) and N (lymph node) staging of colorectal cancer is crucial 

in stratifying patients who will benefit from surgery alone or combination of both. 

 

There are enormous diagnostics utilized in colorectal cancer diagnosis and staging. 

The examples of those diagnostics are as follows: Endorectal ultrasound (EUS), 

CT, MRI and PET-CT. 
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Endorectal ultrasound 

The endorectal ultrasound (EUS) is operated as follows: the water is filled into the 

balloon. Consequently, this balloon will be probed the rectum. This balloon 

contains a high frequency transducer and trans-anal.  

 

EUS has a capacity to delineate five layers of rectum wall. Additionally, it 

alternates between hyper-echoic and hypo-echoic bands.[5,6].  

 

In particular, EUS is effective assessment of the depth of tumor which invades into 

the wall of the rectum. Its accuracy is range from 69% to 94%[7-10].  

 

Computed tomography 

The computed tomography is imaging modality which commonly utilized in 

preliminary staging the cancer of rectum. This imaging modality has a 

characteristics of fast scanning time and it is widely available. Furthermore, in a 

single examination, it has a capacity to assess the pelvis, entire abdomen and even 

chest. Hence, it provides fast room to evaluate not only local staging, but also 

distant metastases [11,12].  

 

In the previous studies applied conventional CT to estimate rectal cancers of 

locally advanced, that is, less or equates T3 demonstrated that the rates of T 

staging accuracy is stood at range 79% to 94%. 

 

With the technologic advances in this context, multidetector CT (MDCT)possess 

the capacity to provide improved spatial resolution. Nevertheless, the multiplanar 

reformation and thin collimation scanning enhance the rates of accuracy. The 

estimation is greater than 90%.[13].  
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Whereas MDCT has appeared showing some limitations (and in particular early 

staging is limited to rectal ward, examples are distinction between T1 tumor and 

T3 tumor), EUS seems to have been more effective. 

 

Magnetic resonance imaging 

The use of magnetic resonance imaging (MRI) commenced since 1986. The 

functions of MRI have been delineating rectal tumor and showing stages of local 

rectal cancers.The preliminary MRI studies applied a body coil indicated that the 

rates of MRI accuracy have a ranges from 59% to 88%. These ranges of accuracy 

have appeared to be similar to that of CT [13-15]. In recent times, MRI used in 

diagnosis of rectal cancers operates on one of the following options: It is either an 

endorectal coil or a phased array surface. Enormous studies in this context have 

illustrated that using MIR of phased array have shown high rates of accuracy. 

These ranges commence at 65% and extend to 86%. 

 

Positron emission tomography computed tomography 

The positron emission tomography computed tomography (PET-CT) possesses not 

only to capacity to measure metabolic changes inside cancerous cells, but also it 

has capability to visualize the change within those cells. 

 

The most commonly used of PET-CT is that fluorodeoxyglucose. It is abbreviated 

as FDG.Whereas it is taken up, the tumor increases. This is for the fact that the 

activity of metabolism within the tumor cells is mounting. With this, it facilitates 

radiolabelling efficiently. As a result, studies conducted in this context indicated 

that PET-CT has the capability to reliably identify cancer of colorectum. 

Nonetheless, it can detect the depth of this cancer [16,17]. 
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Additionally, FDG-PT has the limitations as follows: Lack of details in regard to 

anatomy, poor spatial resolution. These limitations hinder to determine the degree 

of local cancerinvolvement,CRM status, or relationship to the sphincter complex 

difficult. 

B. Statement of the problem 

Worldwide, evidence has indicated that the cancer of colorectum leads the third 

cause of mortality. This has made an alarming concern countrywide. 

 

For the location of this cancer embedded in pelvic fat and for the absence of 

peristalsis makes rectum the most appropriate organ to obtain imaging with MRI. 

Thus;to evaluate colorectal pathologies, the use of imaging modality is 

essential(18).  

 

Nonetheless, it is identify that use of tools of imaging, for instance,colonoscopy 

and barium enema, provides inadequate information relevant to extraluminal 

seeding of tumor. Hence, the preoperative planning is ambiguous. (19).  

 

For a patient will be managed accordingly, the result of MRI is crucially important. 

Thus; to accurately stage the neoplasm, it is the imperative of Radiologist 

 

Despite the use of MRI-T staging in institutions, there is no or little information in 

terms of its accuracy in diagnosis of cancer of colorectal at St. Paul’s Hospital, 

which correlate this with biopsy. 
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C. Significance and rationale of the study 

The policy of the ministry of health aims at improving healthcare services in the 

department of Oncology. This is by early identification and diagnosis of cancer. 

This is in turn facilitate efficient and effective treatment in order to prevent the 

recurrence 

 

In the institution, most of patients are diagnosed only by endoscopy biopsy which 

provides histologic diagnostics of cancer type. Hence, to stratify patients by 

imaging is required. Despite the fact that sensitivity of specificity of MRI in 

diagnosis is high, its relation with surgical biopsy is rather comparable. 

 

Whereas, there is information gap in diagnosis and staging of this sort of cancer, 

the findings from this research study will fill knowledge gap. Additionally, it will 

be essential document for researchers and generate baseline indicators in order to 

improve diagnostic service delivery. Importantly, it will enhance planning and 

policy making. 

 

 

 

 

 

 

 

 

 

 



Page | 6 

 

 

III. LITERATURE REVIEW 

A. Colorectal cancer 

Rectal cancer becomes the most common neoplasm and among morbidities, it 

contributes majorly as one of leading cause of mortality. Recently, whereas 

lifestyle dynamically changes, the prevalence of this neoplasm increases. Hence, it 

is nowadays, graded to be the third most common cancer globally.Of all colorectal 

cancers types, rectal carcinoma is the most common. It is accounting for 65%. The 

adenocarcinoma is standing at 98% of these cancers. The tumor of locally recurrent 

might be had a linkage to distance of tumor to the CRM: the circumference 

reaction margin and to the extramural tumor spread into mesorectum. An approach 

of multidisciplinary which defines the optimally timing therapy and which 

combines radiotherapeutic intervention, surgery and chemotherapeutic intervention 

is crucially necessary. This is in order to develop an effectively individual 

therapeutic strategy [20]. 

Consequently, it is diagnostically mandatory to accurately stage rectal cancer 

preoperatively. Nonetheless, the difficulty for imaging is to differentiate tumors 

which have distinguished risks for recurrence. And these different tumors are as 

follows: Advanced or metastatic disease, early stage lesions localized, advanced 

cancer localized [21]. 

In the recent times, enormous literature has largely placed the intended focus on 

the importance of CRM: circumference resection margin. This is because, CRM is 

considered to be a strong predictor for locally recurrent cancer [22, 23]. 
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Nowadays, it is indicated that MRI: magnetic resonance imaging which possesses 

phased array surface coil is the most reliable way to stage cancer of rectum and to 

evaluate involvement of CRM: Circumference resection margin.  Nevertheless, 

there is a mounting consensus which is inconsistent with this indication. This is for 

the fact that the technique of study has had some issues regarding its optimality. 

Furthermore, other literature does not refer to distend the lumen of rectum [24, 25]. 

Nevertheless, in the studies on advanced rectal cancer reported that the distention 

enhances wall of rectum depiction which has a characteristics of better estimation 

of tumor extension [26, 27]. 

Technique for MRI: Magnetic resonance imaging 

In our institution, magnetic resonance imaging (MR imaging) is conducted as 

follows: MR imaging with the use of 1.5T unit and with phased array surface coil, 

patients are not required to have special routine rectal preparation prior to this 

procedure. Whereas the localizer is acquired; consequently, angle is adjusted to 45o 

in relation to canal of anus. Subsequently, T2WI coronal sequences are obtained. 

Afterwards,axial and sagittal are acquired which are followed by T1WI axial, DWI 

and ADC map. Finally, the contrast is not mandatory. 

 

 The acquisition parameters as follows:   

Fast low-angle shot 2D T1-weightedsequences (repetition time [TR] 130 ms, echo 

time [TE] 4.32ms, field of view [FOV] 370 mm, slice 5 mm, acquisition time 20 

seconds). 

Turbo Spin Echo (TSE) T2-weightedsequences (TR 4000 ms, TE 103 ms, FOV 

350 mm, slice 5mm, acquisition time 24 seconds) acquired on axial plane;in at 

least two planes, sagittaland axial scan orthogonal to the long axis of the rectal 

tumour, are acquired. For lowlying cancers, an additionaloblique coronal scan is 
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perform along the long axisof the anal canal. The MRI exam takesabout 25-30 

minutes. 

 

Image Analysis 

At MRI, the T staging of rectal cancer is substantially in accordance with 

differences in intensity of T2 signal between the wall of rectal layers and the 

tumor. There are three different layers on T2 weighted image which can be 

identified. These are as follows:  

The first layer is that an inner hyper-intense layer is represents sub mucosa and 

mucosa. Between these, there is no obtainable differentiation. Whereas the second 

is a hypo-intense intermediate layer which is equated to muscularis propria, the 

third one is an external hyper intense layer is a layer which corresponds to fat 

tissue.Additionally, there is a thin low intensity layer is the layer which engulfs the 

mesorectum. This is in turn equate to mesorectum fascia with unambiguously 

visible views of posterior and lateral [28]. These categories of tumor T stage are in 

accordance with 2002 TNM 6th edition [29] and in line with that of 2020 7th edition 

[30]. 

Putting into consideration the differentiation between lesions (T1 and T2), it is 

quite challenging. Hence, the combination of these stages is to be consolidated into 

the group of less than or equal to T2 intramural lesions. This is a characteristic of 

tumor signal intensity which is confined to muscular layer. It has an intact interface 

between the muscularis propria.For the scenario of T3 stage is when the muscular 

layer does lose its homogeneity of low signal intensity. Thus, this seems to disrupt 

with nodular margin or spiculations which extends into mesorectal fat. It is 

assumed that the invasion of tumor into surrounding structures is T4 stage [31, 32]. 
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Whereas circumference resection margin (CRM) is assessed precisely; its 

involvement assumed on the following conditions: if distance form either a 

suspected lymph node, the extramural tumor extension is the shortest or a tumor 

deport in mesorectum, to the mesorectal fascai is a distance of less than 2mm. In 

reference to N staging, the existence of regional lymph nodes is assessed in 

accordance with the size and number of nodes. A distance of 5mm or greater from 

the nodes is considerably named metastatic. This is on condition that the distance 

of less than 5mm is considerably uninvolved. The images of MR are analyzed. 

This is performed by abdominal radiologist with experience on Radiology 

information system (RIS). This system is used in reporting cases of MR images. 

MRI with diffusion weighted imaging for evaluating post CRT cancer of 

rectal response 

DWI: Diffusion weighted imaging is a functional technique of MRI of newly 

emerging. The technique has an implementation capacity of conventional MRI 

evaluation and the capability of noninvasive characterization of the tissues. This is 

in accordance with features of water diffusion. As a result, DWI ably provides 

information about microstructure. This incorporates changes in integrity and 

cellularity of the membranes. These do precede conventional morphological 

changes or alterations.The application of DWI is to identify and to characterize the 

tumor. Importantly, it is to differentiate both viable solid positrons and necrotic 

solid positrons inside the tumors. This is by estimating quantity of ADC values, 

that is, apparent diffusion coefficient [33, 34]. 

The decreased the value of ADC, the increased the density of the cell. This is due 

to that fact that the diffusion of water molecules is restricted. Furthermore, this 

aims to increase in regions with necrotic [33, 35]. 
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The tumor ADC values of responses with complete or good substantially higher 

than the tumor of poorly characterized responses. The existence of values of CRT 

ACIindicate necrotic CRT tumors with resistant [36, 37]. 

This approach suggests prediction of CRT response prior to the therapy and it is 

useful. Nonetheless, the values of post CRT ADC of rectal cancers were lower than 

the values of before CRT tumors. This difference was attributable to formationof 

scar tissue or fibrosis. Hence, there was no correlation with the response of the 

tumor. These findings illustrate that DWI addition to MRI of standardized might 

make both facilitation of identifying viable tumors and of detecting patients with 

CRT response.Furthermore, it has been recently meta-analyzed the restaging of 

DWI. This meta-analysis indicated that there were good pooled sensitivity and 

specificity rates. These rates stood at of 83% and 84% respectively. Hence, DWI 

ably provides a biomarker which is useful in evaluating and monitoring the CRT 

therapy response [39, 40]. 

Pathological Investigation 

The samples of endoscopy or specimens of surgical rectal cancer resection are 

prudently assessed. This is examined by pathologic expertise. The mesorectum 

integrity is assessed microscopically. And the inked peritoneum did not cover the 

segment.Afterwards, in a duration of 48 hours and in concentration of 10% 

formalin, this specimen is fixed. Subsequently, it is sectioned along the plane of 

coronal. This is so as to get the thickness of 0.5cm slides to improve the evaluation 

of CRM, that is, circumference rectal margin. The tumor samples relevant to CRM 

are obtained [41]. 

The distance which is situated between the tumor is either illustrated by the 

following options: It is either by main mass direct extension or by metastatic 
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lymph node or by venous invasion. The measurement of CRM is microscopically 

performed [42]. 

The inked CRM specimen which has a distance of < 1mmcommencing from the 

tumor is considered to be had positively charged CRM. All of lymphatic node 

specimens are sampled and particularly those are in nearness to margin which is 

inked separately sampled. The histologic categorization of those tumors are 

performed in accordance with WHO standard which is in line with those are done 

in accordance with 2002 6th edition of TNM. It is, furthermore, observed that this 

classification is in line with that of 2010 7th edition of TNM. 

Comparing biopsy and MRI in colorectal cancer diagnosis and staging 

In a research study conducted in Egypt on utilization of MRI with high resolution 

for rectal carcinoma preoperative staging and with involving the cercimferential 

resection and mesorectal fascia revealed that MRI base T staging sensitivity stood 

at 95% and that the specificity estimated at 87% and that PPV: Positive predictive 

value was at 92% and that NPV: Negative predictive value has an estimation of 

93% [43]. 

In Portuguese research literature on staging of preoperatively rectal cancers applied 

MRI indicated that the correlation in reference to pathologic staging of MRI Base 

have had both sensitivities of 33.3% and specificities of 94.7%. Furthermore, this 

literature illustrated that PPV: Positive predictive value stood at 33.3% and that 

NPV: Negative predictive value has had an estimation of 94%. It is to 

unambiguously clarify that those percentages are for N staging [44]. 

Direction infuture: Multimodality imaging to evaluate stages of rectal cancer 
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Evaluations of multimodal imaging in cancer of rectum do facilitate therapeutic 

design and patients’ prognosis. The imaging techniques with quality of continuous 

improvement will make a provision of images not only with super resolution and 

with view of three dimensions; but also with decreased times of acquisition and 

with new functional qualities. There is a likelihood which states that the utilization 

of EUS will increase in staging investigations. Furthermore, these investigations 

will be corresponding to the therapeutic handling of rectal cancer. It is indicated 

that the application of DWI is useful as biomarker. Hence, DWI will be 

appropriately utilized for both evaluating and monitoring therapeutic responses to 

CRT. Nonetheless, requirements for both standardized protocol and experienced 

expertise in this context are crucially important. This is to efficiently maximize the 

approach. Despite the fact that PET-CT role is required to be compared with 

existing methods, PET-CT has a capacity to provide additional information which 

is valuable for evaluation post CRT response.In regard to the use of a combination 

of imaging methods which incorporate PET-CT, DWI, MRI with high resolution. 

These imaging will be providing prognostic information of valuable before 

definitive surgery. 

Despite improvements in the context, the LN metastasis determination seems to be 

posting some challenges in the staging of rectal cancer. Hence, there is a need for 

further LN research. 

Objective of this research study 

B. General 

The general objective for this research study is to correlate between magnetic 

resonance imaging and biopsy diagnostic investigations of patients with colorectal 

cancer and patients with colorectal mass at St. Paul’s Hospital Millennium Medical 

College from 2015 to 21019 GG 
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C. Specific 

The specific objectives are as follows: 

1. To identify the most reliable feature in MRI diagnostics which suggests 

colorectal cancer clinically mass or bleeding; 

2. To establish relation between MRI and biopsy in colorectal cancer diagnosis 

and staging 

3. To correlate down staging of patients  with therapeutically post 

chemoradiation. 
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IV. METHODS AND MATERIAL 

A. The design of the study 

This research study was an institutional based cross sectional of which both 

inpatient and outpatient at St. Paul’s Hospital MMC incorporated.  The 

consideration was put on patients who presented with clinically rectal mass 

or bleeding in a period of four years: 2015 to 2019 GC. Importantly, those 

who had attended both radiologic diagnosis: MRI and pathologic diagnosis: 

Biopsy. Their charts were revised. 

B. Study area 

This study was carried out in St. Paul’s Hospital MMC. This hospital is 

situation in Addis Ababa. It is considered to be the second biggest hospital 

in Addis Ababa. In 1069, the Emperor Haile Selassie I had established the 

hospital. This was with the support of Germen Evangelical Church. This 

hospital affiliated to St. Paul’s Hospital MMC. In 2007,the college was 

founded which is the center for training both postgraduates and 

undergraduates. 

C. Population for this study 

1. Source of the population 

The source of population was all patients referred from different parts of 

Ethiopia to St. Paul’s Hospital MMC for both radiologic diagnosis: MRI and 

pathologic diagnosis: Biopsy, clinically presented with rectal mass or 

bleeding in the hospital. 

2. Study Population 
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The study population was all referred patients for biopsy and MRI exhibiting 

clinically rectal mass or bleeding and fulfilling the criteria of inclusion. 

D. Criteria for exclusion and inclusion 

1- Inclusion criteria 

• The patients who have age of 18 years and more; clinically presented with 

rectal mass or bleeding; have undergone examination of both MRI and 

biopsy; possessed both results of imaging and pathology. Whereas the word 

“rectal mass” refers to as fullness and heaviness felt in rectum, the word 

“bleeding”means frank blood per rectum. 

   2. Exclusion criteria 

• The patients who will not meet the inclusion requirements; and any 

information regarded to be incomplete. 

3. Data collection technique 

Whereas the source of data for this study were the patients’ charts available 

at St. Paul’s Hospital MCC, the systematic sampling technique was 

performed. The trained research assistants were using the pre-tested 

questionnaire in collecting the data. The process of the data collections was 

supervised by principal research investigator.   
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4. Sample size 

Whereas all cases in the period of this study who are available at both 

Radiology department and Pathology department, the following equation of 

sample size was used in estimation of sample size: 

n = (Z)2p(1-p) 

 D2 

Where: 

n ≡ Minimal sample size 

Z ≡ Value of standard normal distribution: confidence level 

p ≡ The probability or expectation of previous similar study  

D ≡ The maximum allowable or estimation of error 

 

The minimum sample in the small population (< 10 000 for 1000 as an 

example) 

Nspz = N 

 1 + (n) 

  

Nspz ≡ Small sample size 

 

The sample size estimation is in accordance with unknown parameter: Rule 

of thumb which is statistically 150 cases. 

E. Data Processing and Analysis 

The data collected were cleared and made ready for the analysis. Afterwards, 

these data were entered into SPSS v21: Statistical package version 21 in 

which the analysis was performed. 
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Those data were presented in tables and charts and major correlational 

variable were summarized. 

F. Ethical considerations: 

The ethical clearancewas obtained from not only from SPHMMC Ethical 

Review Board (ERB), but also department of Radiology. Data will be kept 

confidentially and used for research only.  

 limitation of the study 

1. To correlate down staging of patients with therapeutically post 

chemoradition. 

2. No data of Pathological biopsy staging 

3. Records are most incomplete either MRI staging with absence Pathologic 

biopsy investigation or vice versa. 

4. No Pathologic T staging found on record data. 

 

Dissemination of results 

The finding of this study will be published and submitted to SPHMMC 

department of surgery, research center of SPHMMC, library and other 

concerned bodies.    

 

Operational definition 

The term “bleeding” frank blood per rectum and ‘’mass’’ mean heaviness 

and fullness felt in rectum different which could be subjectively and 

reproducibly. 

Also MRI diagnosis of rectal cancer and its Locoregional staging In addition 

to pathologic biopsy diagnosis.   
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G. Variables 

 

1. Independent variables 

• MRI pattern of colorectal cancer: 

• Polypoid mass 

• Circumferential thickening 

• MRI diagnosis 

• MRI TNM staging 

• CRM TNM stage 

• Post chemoradition down staging 

• Extraneous Age 

• gender 

• presenting symptom 

 

2. Dependent variables 

Correlation of Biopsy and MRI investigations 
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V. RESULTS: PRESENTATION & INTERPRETATION 

The results that emerged from this study research are arranged in social 

demographic characteristics, clinical presentation, Radiologic MRI diagnosis 

as well as Pathologic Biopsy diagnosis. 

A. Social demographic characteristics of the study population 

The table V.1 shows the descriptive analysis of the study population social 

demographic characteristics.   

 

A total number of 116 patients’ files were accessed. The mean (±SD) age of 

the patients was 46±14.4, whereas the youngest patient was 18 years of age, 

the oldest was of 82 years. Of the patients; above 35 years of age were 

majority which stood at 70%, females were 48% and no patients form rural 

estimated at 0%. All came from urban areas. 

 

Table V. 1: Social demographic characteristics 

Variables N=116 Percent 

Gender 

Males 68 58.6 

Females 48 41.4 

Residency of living 

Urban 116 100.0 

Rural 0 0.0 

Age Group 

<=35 34 29.3 

>=36 82 70.7 

 

  



Page | 20 

 

B. Clinical presentation 

The table v.2 illustrates patients symptoms, the duration of the symptoms 

and whether the patients were previous operated. 

Of the study research population; 98.3% have reportedly had rectal bleeding 

with duration of three to 12 months, 61.2% were bleeding for six months. 

Out of 116 patients with rectal bleeding, 97.4% have not been operated. 

Whereas 2.6% have been surgically operated, 2.6% because they have been 

diagnosed with advance rectal cancer. 

Table V. 2: Clinical presentation 

Variables n=116 Percent 

Clinical symptoms 
  

rectal bleeding 114 98.3 

rectal fullness 2 1.7 

Duration in months 
  

3 2 1.7 

4 17 14.7 

5 22 19.0 

6 32 27.6 

7 5 4.3 

8 28 24.1 

9 2 1.7 

12 8 6.9 

Duration in quarters 
  

1 2 1.7 

2 71 61.2 

3 35 30.2 

4 8 6.9 

Previous surgery 
  

No 113 97.4 

Yes 3 2.6 

Indication of previous surgery 
  

rectal cancer 3 2.6 

Others 113 97.4 
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C. Radiologic MRI diagnosis 

The table V.3 shows magnetic resonance imaging (MRI) diagnosis of 

colorectal pattern as well as tumor location from anal verge and staging of 

rectal cancer. 

Eighty seven point one percent of total number of 116 study populations 

have got circumferential wall thickening of colorectal patterns. The tumor 

has mostly situated at mid rectum which represents 51.7. This was followed 

by the tumor located at lower rectum which is estimated at 36.2%. 

MRI staging of the disease was available in 86.2% of the cases. 

Of the patient with colorectal disease, only 12.0% were T1/T2 and 46.0% 

were T3 and 42.0% were T4. 
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Table V. 3: Radiologic MRI diagnosis 

Variables N=116 Percent 

MRI colorectal patterns 
  

Polypoid 15 12.9 

circumferential wall thickening 101 87.1 

MRI tumor location from anal verge 
  

upper rectum 14 12.1 

mid rectum 60 51.7 

lower rectum 42 36.2 

MRI staging of the disease 
  

not available 16 13.8 

Available 100 86.2 

t2 n0 mx 4 3.4 

t2 n1 m1 1 .9 

t2 n1 mx 5 4.3 

t2 n2 mx 1 .9 

t3 n0 m0 1 .9 

t3 n0 m1 2 1.7 

t3 n0 mx 27 23.3 

t3 n1 m1 1 .9 

t3 n1 mx 11 9.5 

t3 n2 m1 1 .9 

t3 n2 mx 3 2.6 

t4 n0 m0 1 .9 

t4 n0 m1 1 .9 

t4 n0 mx 8 6.9 

t4 n1 mx 16 13.8 

t4 n2 m1 4 3.4 

t4 n2 mx 9 7.8 

t4 ni m1 1 .9 

t4 no m0 1 .9 

t4 n1 m 1 .9 

MRI staging of the disease*   

T2 12 12.0 

T3 46 46.0 

T4 42 42.0 

MRI post radiation staging of disease 
  

not written 116 100.0 

Qualification of doctor who reported 

the MRI   
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Radiologist 116 100.0 

Radiology Resident 0 0.0 

* n=100 

 

D. Pathologic Biopsy diagnosis 

The table V.4 presents Pathologic Biopsy diagnostic decision, the 

availability of the staging and operability of rectal carcinoma. 

Of the study populations; 91.4% were adenocarcinoma, 100% have had no 

Pathological staging, and 55.2% were staged by MRI to be operable. 

Table V. 4: Pathologic Biopsy diagnosis 

Variables n=116 Percent 

Pathologic Biopsy diagnosis 

Adenocarcinoma 106 91.4 

Adenoma 5 4.3 

GIST 1 0.9 

IBD 3 2.6 

TB 1 0.9 

Pathologic Biopsy staging 

not available 116 100 

Available 0 0 

MRI stage operability of rectal carcinoma 

Nonoperable 52 44.8 

Operable 64 55.2 

Qualification of doctor who reported the Biopsy 

Consultant 116 100 

Residency 0 0 

 

E. Correlation of Biopsy and MRI investigations 

MRI investigations 

The table V.5 illustrates bivariate analysis of demographic characteristics, 

clinical presentation, colorectal staging, indication for operation and others 
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which determine relation with MRI investigation. The cross tabulations were 

performed in which Spearman correlation was conducted. 

Majority of patient with age of greater than or equal to 36 years [82 (70.7%)] 

clinically presented with rectal mass or bleeding had visited St. Paul’s 

Hospital MMC for both radiologic diagnosis: MRI and pathologic diagnosis: 

Biopsy. Of those patients, only 12 (13.8%) did not have MRI staging. The 

finding of this study research indicated that this was statistically 

insignificant with odds ratio (OR) of 0.550 (0.540 - 0.559) and p-value of 

0.180. 

Of this study’s participants, males accounted for 68 (58.6%) while females 

stood at 68 (41.4%). This was also statistically insignificant with odds ratio 

(OR) of 1.000 (1.000 - 1.100) and p-value of 0.220. 

About MRI colorectal staging correlation to operability, the results of this 

research demonstrated that only 3 (2.6%) of the cases were operable with 3 

(100%) unavailable MRI staging with OR = 0.002; 95% CI = (0.001 -0.003); 

p-value = 0.002. Since this p-value is less than .05, there is statistically 

significant correlation. 

Furthermore, the results of this study illustrated that there was a statistically 

significant correlation of MRI staging with indication for operation 

[OR=0.002, 95% CI = (0.001 -0.003), p-value = 0.002]; with MRI diagnosis 

[OR=0.000, 95% CI = (0.000 -0.000), p-value = 0.000]. 

Biopsy investigations 

For the data did not vary, no any statistics can be performed. Hence, the 

sensitivity, specificity, accuracy NPV and PPV  results for both staging of 

MRI and staging of Biopsy are hardly obtainable. 
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Table V. 5: Results of relation between colorectal predictors and MRI investigaion 

Variables MRIStaging          

  
available: 

n (%) 

unavailable: n 

(%) 

Total: n 

(%) 
OR (95% CI) P-value 

AgeGroup       0.550 (0.540 - 0.559) 0.180 

≥ 36 
70 

(85.4%) 
12 (14.6) 82 (70.7)     

 

≤ 35 31 (91.2) 3 (8.8) 34 (29.3)     
 

       
Gender 

   
1.000 

 (1.000 - 

1.1000) 
0.220 

females 42 (87.5) 6 (12.5) 48 (41.4) 
   

males 59 (86.8) 9 (13.2) 68 (58.6) 
   

Residency 
   

      

urben 101 (87.1) 15 (12.9) 116 (100.0) 
   

rural 0 (0.0) 0 (0.0) 0 (0.0) 
   

Clinical presentation 
   

0.245 (0.236 - 0.253) 0.227 

rectal fullness 1 (50.0) 1 (50.0) 2 (1.7%) 
   

rectal bleeding 100 (87.7) 14 (12.3) 114 (98.3) 
   

Duration of symptoms 
  

0.411 (0.402 - 4.21) 0.160 

≥ 7 months 39 (90.7) 4 (9.3) 43 (37.1) 
   

≤ 6 months 62 (84.9) 11 (15.1) 73 (62.9) 
   

Operable MRI colorectal staging 
  

0.002 (0.001 -0.003) 0.002* 

yes 0 (0.0) 3 (100.0) 3 (2.6) 
   

no 101 (89.4) 12 (10.6) 113 (97.4) 
   

Indication for operation 
   

0.002 (0.001 -0.003) 0.002* 

others 101 (89.4) 12 (10.6) 113 (97.4) 
   

rectal cancer 0 (0.0) 3 (100.0) 3 (2.6) 
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MRI colorectal patterns 
   

0.102 (0.096 - 0.108 0.079 

circumferential thickening 90 (89.1) 11 (10.9) 101 (87.1) 
   

polypoid mass 11 (73.3) 4 (26.7) 15 (12.9) 
   

MRIDiagnosis 
   

0.000 (0.000 - 0.000) 0.000* 

others 3 (23.1) 10 (76.9) 13 (11.2) 
   

Recurrent 1 (25.0) 3 (75.0) 4 (3.4) 
   

rectal cancer 97 (98.0) 2 (2.0) 99 (85.3) 
   

Post-chemoradiation MRIstaging 
   

0.000 (0.000 - 0.000) 0.000* 

No 100 (98.0) 2 (2.0) 102 (87.9) 
   

Yes 1 (7.1) 13 (92.9) 14 (12.1) 
   

Qualification of DR reported MRI 
  

      

Radiologist 101 (87.1) 15 (12.9) 116 (100.0) 
   

Resident 0 (0.0) 0 (0.0) 0 (0.0)       

* P-values is < 0.05 



Page | 1 

 

VI. DISCUSSION 

This study aimed at correlating magnetic resonance imaging (MRI) and 

biopsy diagnostic investigations of patients with colorectal bleeding and 

patients with colorectal mass. In this chapter, the discussions is made in 

connection with other relevant studies while placing emphasis on areas of 

importance. 

A. Clinical presentation 

Of the study research population; 98.3% have reportedly had rectal bleeding 

with duration of three to 12 months, 61.2% were bleeding for six months. 

 Out of 116 patients with rectal bleeding, 97.4% have appeared to have not 

been operated previously. Whereas 2.6% have been surgically operated, all 

have been diagnosed with rectal cancer. 

B. Radiologic MRI diagnosis 

Eighty seven point one percent of total number of 116 study populations 

have got circumferential wall thickening of colorectal patterns. The tumor 

has mostly situated at mid rectum which represents 51.7 %. This was 

followed by the tumor located at lower rectum which is estimated at 36.2%. 

In comparison to tumor location in other research which was 62.5% in upper 

rectum, 17.5% in mid rectum and 20% in lower rectum, So there were most 

common location  is mid rectum in this research Ruther than upper in 

research done in Egypt (43)  

Of the patient with colorectal disease, only 12.0% were  T1 and 46.0% were 

T3 and 42.0% were T4. In comparison to Research done in Egypt T1 staged 

were 7.32%, T2 staged were 65.9 %, T3 staged were 26.8% and no mention 

of staged T4. Its  noted that due to  screening and early detection  of cancer, 

in contrast to our institution that’s why most of our institution cases are 

advance (43). 
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C. Pathologic Biopsy diagnosis 

Of the study populations; 91.4% were adenocarcinoma, 100% have had no 

MRI staging, and 55.2% were staged by MRI to be operated. Our institution 

which have just started pathological staging with limited data, So most  of 

data were Endoscopic biopsies. 

D. Correlation of Biopsy and MRI investigations 

This section illustrates bivariate analysis of demographic characteristics, 

clinical presentation, colorectal staging, indication for operation and others 

which determine relation with MRI investigation. The cross tabulations were 

performed in which Spearman correlation was conducted. 

Most of patient with age of greater than or equal to 36 years [82 (70.7%)] 

clinically presented with rectal mass or bleeding had visited St. Paul’s 

Hospital MMC for both radiologic diagnosis: MRI and pathologic diagnosis: 

Biopsy. Of those patients, only 12 (14.6%) did not have MRI staging. The 

finding of this study research indicated that this was statistically 

insignificant with odds ratio (OR) of 0.550 (0.540 - 0.559) and p-value of 

0.180. 

Of this study’s sample, males accounted for 68 (58.6%) while females stood 

at 68 (41.3%). This was also statistically insignificant with odds ratio (OR) 

of 1.000 (1.000 - 1.100) and p-value of 0.220. 

About the MRI colorectal staging operability, the results of this research 

demonstrated that only 3 (2.6%) of the cases were operable with 3 (100%) 

unavailable MRI staging with OR = 0.002; 95% CI = (0.001 -0.003); p-value 

= 0.002. Since this p-value is less than .05, there is statistically significant 

correlation. 

Additionally, the results of this study illustrated that there was a statistically 

significant correlation of MRI staging with indication for operation 
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[OR=0.002, 95% CI = (0.001 -0.003), p-value = 0.002]; with MRI diagnosis 

[OR=0.000, 95% CI = (0.000 -0.000), p-value = 0.000 

CONCLUSION & RECOMMEDATIONS 

E. Conclusion 

MRI is a useful and reliable modality for assessing preoperative 

staging and CRM involvement, permitting the physicians to 

stratify the patients and determine the optimal 

therapeutic planning for individual patients who need surgery also the patients who 

were at risk of recurrence.  

PET or PET-CT assessment is not yet available in our institution, which could be 

recommended when there is clinical, biochemical or radiological suspicion of 

systemic disease. 

Restaging after neoadjuvant therapy, particularly CRT, 

is challenging with all modalities because it is difficult to 

reliably differentiate between radiation-induced changes 

and the tumor itself. However, in St. Paul’s Hospital a combination of high-

resolution MRI with DWI before surgery for patients who were treated with 

preoperative CRT for locally advanced rectal cancer. 

F. Recommendations 

 

1. To correlate down staging of patients with therapeutically post 

chemoradition data is needed for future researches. 

2.  Pathological biopsy staging  not available, so as institution just started 

staging time is required for future next researches. 

3. Records are most incomplete either MRI staging with absence Pathologic 

biopsy investigation or vice versa improvement of documentations is crucial 

for future researches. 

 

 

 



Page | 4 

 

  



Page | 5 

 

 



Page | 1 

 

VII. REFERENCES 

{1} .Wondemagegnhu Tigeneh. Pattern of Cancer in Tikur Anbessa Specialized 

Hospital Oncology Center in Ethiopia.1998 to 2010  Oncology Center, Medical 

faculty, 

 

{2}. Jemal A, Siegel R, Xu J, Ward E. Cancer statistics, 2010. CA Cancer J Clin 

2010;60:277-300 

 

{3}. Quirke P, Durdey P, Dixon MF, Williams NS. Local recurrence of rectal 

adenocarcinoma due to inadequate surgical resection. Histopathological study of 

lateral tumour spread and surgical excision. Lancet 1986;2:996-999 

 

{4}. Kong M, Hong SE, Choi WS, Kim SY, Choi J. Preoperative concurrent 

chemoradiotherapy for locally advanced rectal cancer: treatment outcomes and 

analysis of prognostic factors. Cancer Res Treat 2012;44:104-112  

 

{5}Beynon J, Foy DM, Temple LN, Channer JL, Virjee J,Mortensen NJ. The 

endosonic appearances of normal colon and rectum. Dis Colon Rectum 1986; 29: 

810-813 [PMID:3539556] 

 

{6} Krajewski KM, Kane RA. Ultrasound staging of rectalcancer. Semin 

Ultrasound CT MR 2008; 29: 427-432 [PMID:19166040] 

 

{7}Herzog U, von Flüe M, Tondelli P, Schuppisser JP. How accurate is endorectal 

ultrasound in the preoperative stagingof rectal cancer? Dis Colon Rectum 1993; 36: 

127-134 [PMID:8425415] 

 

{8} Garcia-Aguilar J, Pollack J, Lee SH, Hernandez de AndaE, Mellgren A, 



Page | 2 

 

Wong WD, Finne CO, Rothenberger DA,Madoff RD. Accuracy of endorectal 

ultrasonography in preoperative staging of rectal tumors. Dis Colon Rectum 2002; 

45:10-15 [PMID: 11786756] 

 

{9} Kulig J, Richter P, Gurda-Duda A, Gach T, Klek S. The roleand value of 

endorectal ultrasonography in diagnosing T1rectal tumors. Ultrasound Med Biol 

2006; 32: 469-472 [PMID:16616592 DOI: 10.1016/j.ultrasmedbio.2005.12.014] 

 

{10} Lin S, Luo G, Gao X, Shan H, Li Y, Zhang R, Li J, He L,Wang G, Xu G. 

Application of endoscopic sonography inpreoperative staging of rectal cancer: six-

year experience. JUltrasound Med 2011; 30: 1051-1057 [PMID: 21795480] 

 

{11} Zhang C, Tong J, Sun X, Liu J, Wang Y, Huang G. 18F-FDGPET evaluation 

of treatment response to neo-adjuvant therapy in patients with locally advanced 

rectal cancer: a metaanalysis. Int J Cancer 2012; 131: 2604-2611 [PMID: 

22447461DOI: 10.1002/ijc.27557] 

 

{12} Samee A, Selvasekar CR. Current trends in staging rectal cancer. World J 

Gastroenterol 2011; 17: 828-834 [PMID:21412492 DOI: 10.3748/wjg.v17.i7.828] 

 

{13} Kulinna C, Eibel R, Matzek W, Bonel H, Aust D, Strauss T,Reiser M, 

Scheidler J. Staging of rectal cancer: diagnostic potential of multiplanar 

reconstructions with MDCT. AJR Am JRoentgenol 2004; 183: 421-427 [PMID: 

15269036 DOI: 10.2214/ 

ajr.183.2.1830421] 

 

{14} Hodgman CG, MacCarty RL, Wolff BG, May GR, BerquistTH, Sheedy PF, 

Beart RW, Spencer RJ. Preoperative stagingof rectal carcinoma by computed 



Page | 3 

 

tomography and 0.15Tmagnetic resonance imaging. Preliminary report. Dis 

ColonRectum 1986; 29: 446-450 [PMID: 3720456] 

 

{15} Butch RJ, Stark DD, Wittenberg J, Tepper JE, Saini S, Simeone JF, Mueller 

PR, Ferrucci JT. Staging rectal cancer by MRand CT. AJR Am J Roentgenol 1986; 

146: 1155-1160 [PMID:3486559 DOI: 10.2214/ajr.146.6.1155] 

 

{16} Calvo FA, Domper M, Matute R, Martínez-Lázaro R, Arranz JA, Desco M, 

Alvarez E, Carreras JL. 18F-FDG positronemission tomography staging and 

restaging in rectal cancertreated with preoperative chemoradiation. Int J Radiat 

OncolBiol Phys 2004; 58: 528-535 [PMID: 14751524] 

 

{17} van der Paardt MP, Zagers MB, Beets-Tan RG, Stoker J,Bipat S. Patients 

who undergo preoperative chemoradiotherapy for locally advanced rectal cancer 

restaged by using diagnostic MR imaging: a systematic review and metaanalysis. 

Radiology 2013; 269: 101-112 [PMID: 23801777 DOI:10.1148/radiol.13122833] 

 

{18}. Paley MR, Ros PR. MRI of the rectum: non-neoplastic disease. Eur Radiol. 

1998;8:3-8. {PubMed} 

 

{19}. Zhang XM, Zhang HL, Yu D, Dai Y, Bi D, Prince MR, et al. 3-T MRI of 

rectal carcinoma: preoperative diagnosis, and planning of sphincter-sparing 

surgery. AJR Am J Roentgenol. 2008;190:1271-8. {PubMed} 

 

{20} Dewhurst C, Rosen MP, Blake MA, Baker ME, Cash BD,Fidler JL, 

Greene FL, Hindman NM, Jones B, Katz DS, LalaniT, Miller FH, Small WC, 

Sudakoff GS, Tulchinsky M, Yaghmai V, Yee J. ACR Appropriateness 



Page | 4 

 

Criteria pretreatmentstaging of colorectal cancer. J Am Coll Radiol 2012; 9: 

775-781[PMID: 23122343 DOI: 10.1016/j.jacr.2012.07.025] 

 

{21} Falk PM, Gupta NC, Thorson AG, Frick MP, Boman BM,Christensen MA, 

Blatchford GJ. Positron emission tomography for preoperative staging of 

colorectal carcinoma. DisColon Rectum 1994; 37: 153-156 [PMID: 8306836] 

 

{22} Koh DM, Collins DJ. Diffusion-weighted MRI in the body:applications and 

challenges in oncology. AJR Am J Roentgenol 2007; 188: 1622-1635 [PMID: 

17515386 DOI: 10.2214/AJR.06.1403] 

 

{23} Heo SH, Shin SS, Kim JW, Lim HS, Jeong YY, Kang WD,Kim SM, Kang 

HK. Pre-treatment diffusion-weighted MRimaging for predicting tumor recurrence 

in uterine cervical cancerk treated with concurrent chemoradiation: value 

ofhistogram analysis of apparent diffusion coeffcients. KoreanJ Radiol 2013; 14: 

616-625 [PMID: 23901319 DOI: 10.3348/kjr.2013.14.4.616] 

 

{24}Thoeny HC, Ross BD. Predicting and monitoring cancertreatment response 

with diffusion-weighted MRI. J MagnReson Imaging 2010; 32: 2-16 [PMID: 

20575076 DOI: 10.1002/jmri.22167] 

 

{25}Jung SH, Heo SH, Kim JW, Jeong YY, Shin SS, Soung MG,Kim HR, Kang 

HK. Predicting response to neoadjuvantchemoradiation therapy in locally 

advanced rectal cancer:diffusion-weighted 3 Tesla MR imaging. J Magn Reson 

Imaging 2012; 35: 110-116 [PMID: 21989997 DOI: 10.1002/jmri.22749] 

 

{26} Song I, Kim SH, Lee SJ, Choi JY, Kim MJ, Rhim H. Valueof diffusion-

weighted I aging in the detection of viable tumour after neoadjuvant 



Page | 5 

 

chemoradiation therapy in patientswith locally advanced rectal cancer: comparison 

with T2weighted and PET/CT imaging. Br J Radiol 2012; 85: 577-586[PMID: 

21343320 DOI: 10.1259/bjr/68424021] 

 

{27} Sassen S, de Booij M, Sosef M, Berendsen R, Lammering G,Clarijs R, 

Bakker M, Beets-Tan R, Warmerdam F, VliegenR. Locally advanced rectal cancer: 

is diffusion weightedMRI helpful for the identification of complete 

responders(ypT0N0) after neoadjuvant chemoradiation therapy? EurRadiol 2013; 

23: 3440-3449 [PMID: 23832319 DOI: 10.1007/s00330-013-2956-1] 

 

{28} Harry VN, Semple SI, Parkin DE, Gilbert FJ. Use of newimaging techniques 

to predict tumour response to therapy.Lancet Oncol 2010; 11: 92-102 [PMID: 

20129132 DOI: 10.1016/S1470-2045(09)70190-1] 

 

{29}. Church JM, Gibbs P, Chao MW, Tjandra JJ. Optimizing theoutcome for 

patients with rectal cancer. Dis Colon Rectum2003;46:389-402 

 

{30}. Muthusamy VR, Chang KJ. Optimal methods for staging rectalcancer. Clin 

Cancer Res 2007;13(22 Pt 2):6877s-6884s 

 

{31}. Nagtegaal ID, Marijnen CA, Kranenbarg EK, van de VeldeCJ, van Krieken 

JH; Pathology Review Committee, et al.Circumferential margin involvement is 

still an importantpredictor of local recurrence in rectal carcinoma: not 

onemillimeter but two millimeters is the limit. Am J Surg Pathol2002;26:350-357 

 

{32}. Nagtegaal ID, Quirke P. What is the role for the circumferentialmargin in the 

modern treatment of rectal cancer? J Clin Oncol2008;26:303-312 



Page | 6 

 

 

{33}. Slater A, Halligan S, Taylor SA, Marshall M. Distance betweenthe rectal 

wall and mesorectal fascia measured by MRI:Effect of rectal distension and 

implications for preoperativeprediction of a tumour-free circumferential resection 

margin.Clin Radiol 2006;61:65-70 

 

{34}. Beets-Tan RG, Beets GL, Vliegen RF, Kessels AG, Van Boven H,De Bruine 

A, et al. Accuracy of magnetic resonance imagingin prediction of tumour-free 

resection margin in rectal cancersurgery. Lancet 2001;357:497-504 

 

{35}. Brown G, Radcliffe AG, Newcombe RG, Dallimore NS, BourneMW, 

Williams GT. Preoperative assessment of prognosticfactors in rectal cancer using 

high-resolution magneticresonance imaging. Br J Surg 2003;90:355-364 

 

{36}. Kaur H, Choi H, You YN, Rauch GM, Jensen CT, Hou P, et al.MR imaging 

for preoperative evaluation of primary rectalcancer: practical considerations. 

Radiographics 2012;32:389-40 

 

{37}. Colon and Rectum. In: American Joint Committee on Cancer.AJCC cancer 

staging Handbook, 6th ed. New York: SpringerVerlag, 2002:127-138 

 

{38}. Colon and Rectum. In: American Joint Committee on Cancer.AJCC cancer 

staging manual, 7th ed. New York, NY: Springer2010:143-164 

 

{39}. Quirke P, Morris E. Reporting colorectal cancer. Histopathology 

2007;50:103-112 

 



Page | 7 

 

[40] Adam IJ, Mohamdee MO, Martin IG, Scott N, Finan PJ, Johnston D, et al. 

Role of circumferential margin involvement in the local recurrence of rectal 

cancer. Lancet 1994;344:707–11. 

 

[41] Nagtegaal ID, Marijnen CA, Kranenbarg EK, van de Velde CJ, van Krieken 

JH. Circumferential margin involvement is still an important predictor of local 

recurrence in rectal carcinoma: not one millimeter but two millimeters is the limit. 

Am J Surg Pathol 2002;26:350–7. 

 

[42] Compton CC, Greene FL. The staging of colorectal cancer: 2004 and beyond. 

CA Cancer J Clin 2004;54:295–308. 

 

{43} Tamir A. Hassan, Hossam M. Abdel-Rahman, Hala Yehia Ali. Utility of high 

resolution MRI for pre-operative staging of rectal carcinoma, involvement of the 

mesorectal fascia and circumferential resection margin. 21 august 2016. 

{44} Soraia Filipa Macado Abera, Sandra Fatima Fernandes Martin. Preoperative 

staging of rectal cancer with MRI: Correlation with pathologic staging. 20 April 

2015.  

 

 

  



Page | 8 

 

VIII. Appendices 

 

 

 

A. Informed consent 

The data collected from this facility will be for academic purpose for the proposed 

research on “Correlation between MRI and biopsy investigations in diagnosis of 

colorectal cancer among patients presented with colorectal mass and associated 

factors at St. Paul’s Hospital Millennium Medical College. 

The information will remain confidential in all process of data organization, 

documentation, analysis and dissemination.  

B. Assessment questionnaire 

 

Card number ………………………………………………………………….. 

 

MRI number…………………………………………………………………… 

 

Part 1. Social demographic 

 

 

1. 1.Age  .   

2. Sex:   Male      Female  

3. Residency ……………………………………………….. 

4. The place where the patient lives    A. urban  B. rural  

5. Marital status C.  Divorced/Separated             D.  Widowed  

6. Level of education? 

A. Primary school 1st cycle  
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B.   Primary school 2nd cycle  

C. Grade 9-10  

D .Preparatory school  

E. college and above  

 

7. 6. Status of job     

A. unemployed  

B. civil servant  

C. NGO  

D. involved in trade  

E. farm  

F. day worker  

 

8. Monthly income  

A.  <600 birr  

B.  601-1200  

C. 1201- 1800  

D .1801-2400 

E. 2401-3000  

F.   3001-3600  

G .3601-4200  

H. other  

Part 2. Clinical  

 

9. Clinical presentation 

………………………………………………………………………….. 
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10. Duration of symptoms (disease) 

 

………………………………………………………………………….. 

 

11. Previous operation 

………………………………………………………………………….. 

 

12. Indication for operation 

 

…………………………………………………………………………. 

 

 

Part 3. Radiologic MRI Diagnostics 

 

13. MRI colorectal patterns 

A. Polypoid mass  

B. Circumferential thickening  

C. Tumor location from anal verge  

 

 

14. MRI diagnoses     

 

…………………………………………………………………………… 

 

15. MRI staging 

A. Available   

B. TNM stage  

C. Not available  

D. review the image for staging  

 

16. MRI staging of post chemoradiation down staging 
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A. Available  

B. TNM stage  

 

17.   Senior doctor who reported the MR Name………………………… 

18.  MRI Doctor’s qualification 

A. Consultant      

B. Resident         

 

 

Part   3: Pathologic Biopsy Diagnostics 

 

19. Pathologic biopsy 

A. Endoscopic   

B. Excision surgical sample  

 

20.  Pathologic biopsy diagnosis……………………………………………. 

 

 

21. Pathologic biopsy TNM stage   

A. Available  

B. TNM stage  

 

22. Senior doctor who reported the Pathology biopsy name………………… 

23. Biopsy doctor’s qualification 

A. Consultant      

B. Resident         

 

  

End: Thank you 


