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Colorectal cancer is the third most common carcinoma 

worldwide [1]. It is the second leading cause of death in the 

developed world [2]. It has a slight male predilection, with 

slightly increased prevalence after the age of 50 years. 

Adenocarcinoma accounts for the vast majority (98%) of 

cases. Other rectal tumors are relatively rare and include 

c a r c i n o i d  t u m o r  ( 0 . 1 % ) ,  l y m p h o m a  ( 1 . 3 % ) ,  a n d 

gastrointestinal  stromal tumors (<1%) [3].  Many 

improvements have been made over the past 20 years in 

surgical, oncological and radiological treatments of rectal 

cancer. It is still associated with delayed diagnosis and 

consequent bad poor prognosis (also the risk of local 

recurrence and metastasis). A timely diagnosis can hasten 

treatment and give hopes of a better prognosis. Although 
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rectal tumors can be diagnosed with digital examination, 

barium enema, and colonoscopy or sigmoidoscopy, these 

endoluminal techniques do not provide su�cient 

information about the extraluminal spread of tumor which 

is necessary for preoperative planning. MRI can be a more 

promising alternative [4]. The anatomic location of the 

rectum, its �xation in the pelvic fat, and the lack of 

peristalsis make the rectum an ideal organ for imaging with 

MRI. However at present there is no consensus on the role 

of diagnostic imaging despite the fact that MRI has the 

potential to diagnose rectal wall laminar structure and 

show the details of the relationship of the tumor with the 

meso-rectal fascia and surrounding organs [5, 6]. Al-

Sukhni et al recently reported a meta-analysis of 21 studies 
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were suggestive of disease (table 1).

M E T H O D S
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where MRI with phased-array coil was found to have 94% 

speci�city (range, 88%–97%) for predicting CRM 

involvement [7]. A tumor volume reduction of more than 

75% was signi�cantly associated with pathologic complete 

response and higher disease- free survival rate [8]. 

Currently there is no agreement with regard to the role of 

gadolinium-enhanced MRI in patients with colorectal 

cancer [9]. However, it may improve the detection of 

tumors and malignant lymph nodes increase the accuracy 

of MRI for diagnosing T3 tumors and loco-regional 

extensions [10-12]. The basic purpose of our study was to 

correlate and describe the sensitivity and speci�city of MRI 

�ndings while taking histopathological �ndings as gold 

standard in our own setting. Thin-section MRI with a 

phased array coil is beginning to be used for T staging of 

colorectal cancer, and fast assuming the role of an 

established modality for the preoperative imaging of 

colorectal cancer in the developed world, but its use in our 

part of the world is far from optimum. Thus the study was 

designed to determine diagnostic accuracy of MRI in 

evaluating mesorectal fascia invasion in pathologically 

proven cases of colorectal carcinoma.

The cross-sectional study was conducted at Department 

of General Surgery, Liaquat University Hospital - 

Hyderabad/Jamshoro from Jan 2022 to July 2022 on a 

sample of 204 patients of either gender with aged between 

20 to 80 years and presenting with suspected colorectal 

cancer, diagnosed on the basis of clinical symptoms and 

physical examination. Patients were chosen via Non-

probability, consecutive sampling. After taking written 

informed consent, patients were enrolled in the study and 

were enquired about age, gender, duration of symptoms, 

history of per-rectal bleeding and pain. Preoperative MRI 

scan along with the Postoperative histopathological 

assessment of colorectal carcinoma staging of all patients 

was done. Non-consenting patients and patients who had 

taken treatment (medications, radiation or chemotherapy) 

prior to MRI were excluded from the sample. Patients 

having extensive metastatic disease on previous imaging 

(CT scan and MRI), patients having contra-indication for 

MRI examination (like having prosthesis, cardiac 

pacemaker etc.) and pre-diagnosed cases (on the basis of 

biopsy) were also excluded from the sample. Data was 

analyzed using Microsoft Excel 2016 and SPSS v. 21.0. 

Qualitative data was expressed as number and percentage 

(No & %). Quantitative data was expressed as mean & 

standard deviation (X ± SD). The sensitivity, speci�city, 

positive predictive value, negative predictive value, and 

accuracy were calculated in the following way: patients 

were classi�ed as positive if both MRI and histopathology 

Tumor stage Level of involvement

T1

T2

T3

T4

Limited to mucosa and submucosa

Extension into but not through muscularis propria

Invasion of perirectal fat

Invasion of adjacent structures

Table 1: Colorectal carcinoma t-staging: tumor staging criteria of 

colorectal carcinoma

R E S U L T S
Out of 204 patients, 60% of sample i.e. 123 patients were 

male and 81 (40%) were females with a median age of 68 (29-

92) years. Most of the patients had well differentiated 

colorectal cancers i.e. 175 (85.8%) with 2/3rd sample had 

more than 5 cm height of primary tumor from the anal verge 

(Table 2).

Median Age (Years)

Men

Women

Median days from MRI to primary surgery

Sample characteristics

68 (29-92)

123 (60%)

81 (40%)

26 (1-119)

0-5 cm

5.1-10 cm

>10.1 cm

Height of primary tumor (from anal verge)

69 (34%)

73 (36%)

62 (30%)

Moderately / Well differentiated

Poorly

Tumor differentiation

175 (85.8%)

39 (14.2%)

Table 2: Characteristics of 204 patients undergoing surgery for 

colorectal cancer. Figures are number (percentage) of patients 

unless stated otherwise

T3 tumor stage was found to be highest in number (i.e. 50.5%), 

followed by T2 (30.9%) and T4 (11.3%) - (Table 3). 

Pt1

Pt2

Pt3

Pt4

Preoperative tumor staging via MRI

17 (8.3%)

63 (30.9%)

103 (50.5%)

23 (11.3%)

Table 3: Preoperative tumor staging via MRI & correspondence 

with histopathological �ndings

The diagnostic parameters of preoperative MRI in 

detecting tumor staging was found to be good when 

correspondent to postoperative histological �ndings 

(Table 4).

Parameters

Sensitivity

Speci�city

Positive predictive value

Negative Predictive Value

With corresponding 
Histological Findings

0.91

0.52

0.89

0.67

Without corresponding 
Histological Findings

0.83

0.53

0.91

0.39

Diagnostic Accuracy of Preoperative Tumor Staging via MRI

Table 4: The sensitivity, speci�city, positive predictive value and 

negative predictive value of preoperative MRI
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postoperative adjuvant chemotherapy in colorectal cancer 

p a t i e n t s  w a s  i n c r e a s i n g  s i g n i � c a n t l y  a f t e r 

multidisciplinary team with the improved 3-year survival 

[24]. And for metastatic colorectal cancer, the 3- and 5-

year survival improved [25]. Burton et al showed the 

positive rate of circumferential resection margin in 

colorectal cancer reduced after preoperative diagnosis via 

MRI. A population-based study suggested colorectal 

cancer patients received more preoperative MRI 

examination and the TNM stage was more complete 

[26].There was a predominance of male patients in the 

sample (60%), which is indicative of the fact that a higher 

incidence of colorectal cancer (CRC) is found in males 

compared to females [27]. The diagnostic parameters of 

preoperative MRI in detecting tumor staging were found to 

be good when correspondent to postoperative histological 

�ndings. Published evidence reports the sensitivity of MRI 

to be    93.3%, which is near to our �nding (91%) [28]. MRI 

has been shown to be an effective tool for the accurate 

staging of colorectal cancer and, the interpretation of MR 

images in patients with colorectal cancer allows the 

identi�cation of several prognostic factors [29]. The 

reports correspond well with current study �ndings.

D I S C U S S I O N
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Our study investigated the diagnostic accuracy of MRI in 

diagnosing preoperative staging of colorectal cancer. The 

results suggested that the diagnostic accuracy of MRI is 

very high as evident by similar results obtained on 

Postoperative histopathology. Colorectal cancer is a 

common malignant tumor, which often occurs in the 

elderly. The mortality rate of colorectal cancer is 4-

10/10000 per year, which is one of the major causes of 

cancer-related death [13, 14]. The prognosis of colorectal 

cancer is related to age, general condition of the patient 

and depth of tumor invasion, lymph node metastasis, 

circumferential resection margin and invasion of 

extravascular vascular [15-17]. The 5-year survival rate of 

colorectal cancer is 66.6%, and localized cancer 88.2%, 

regional metastasis 70.0%, distant metastasis 14.0% [18]. 

The clinical stage of colorectal cancer is one of the factors 

that determine the patients whether to receive surgery 

directly, or neoadjuvant therapy followed by radical 

resection, or palliative chemotherapy, or radiotherapy. And 

the response evaluation of neoadjuvant therapy may 

change the following treatment [19].  Therefore, 

preoperative evaluation of colorectal cancer is important 

for the choice of treatment and prediction of prognosis. 

The gold standard for diagnosing colorectal cancer is 

endoscopy with biopsy for histopathological con�rmation. 

And imaging examinations play an important role in the 

diagnosis of colorectal cancer. Imaging examinations for 

c o l o r e c t a l  c a n c e r  i n c l u d e  C T,  M R I ,  e n d o r e c t a l 

ultrasonography (ERUS), and PET-CT [13, 20]. The strength 

of MRI is the ability to identify the mesorectal fascia, which 

makes it possible to preoperatively accurately identify 

those complete surgical excision are infeasible [21]. MRI 

can identify mucosa and muscle with different signal 

characteristics, and assess T stage based on signal 

intensity in and out the submucosa of the rectal wall. 

Lymphatic involvement assessment is based on the signal 

in mixed nodules, boundary irregularity, and nodule size. 

The effect of neoadjuvant therapy is assessed based on the 

proportion of residual tumor cells in the �brotic matrix [18]. 

A meta-analysis showed that the sensitive of MRI for 

diagnosing T and N stage of colorectal cancer were 75% 

and 71% respectively [22]. Brown et al revealed that 

compared with pathological results, the coincidence rate 

of MRI in diagnosing T stage was 94%, and N stage was 85%. 

MRI was of poor assessment in lymph nodes relatively [23]. 

Our study suggested the similar results. In addition, the 

accuracy of MRI in restaging after neoadjuvant therapy was 

relatively  low.  The reason was that the edema, 

in�ammation, necrosis, and �brosis of tissue made it 

indistinguishable from tumors after chemo-radiotherapy 

[20]. Mac Dermid revealed that the proportion of 

C O N C L U S I O N S

In conclusion, curent study showed that the accuracy of 

MRI in staging colorectal cancer is signi�cantly high when 

compared with postoperative histopathological staging. 

This study has formulated an evidence based account of 

the accuracy of this diagnostic modality and the 

signi�cance of preoperative T staging of colorectal 

carcinoma tested in our part of the world that would 

encourage healthcare providers towards a greater usage of 

preoperative MRI for timely diagnosis and thus a 

consequent better prognosis. 

C o n  i c t s o f I n t e r e s t

The authors declare no con�ict of interest

S o u r c e o f F u n d i n g

The author(s) received no �nancial support for the 

research, authorship and/or publication of this article

R E F E R E N C E S

White PM, Sahu M, Poles MA, Francois F. Colorectal 

cancer screening of high-risk populations: A national 

survey of physicians. BMC Res Notes. 2012 Jan 24; 

5(1): 1-6. doi: 10.1186/1756-0500-5-64

Siegel RL, Ward EM, Jemal A. Trends in colorectal 

cancer incidence rates in the United States by tumor 

location and stage, 1992-2008. Cancer Epidemiology 

and Biomarkers Prevelence. 2012 Mar; 21(3): 411-6. 

doi: 10.1158/1055-9965.EPI-11-1020

Ghieda U, Hassanen O, Eltomey MA. MRI of rectal 

[1]

[2]

[3]

DOI: https://doi.org/10.54393/pjhs.v3i07.386
Memon AI al.,

MRI for the Preoperative Tumor Staging of Colorectal Carcinoma

178

https://doi.org/10.1186/1756-0500-5-64
https://doi.org/10.1158/1055-9965.EPI-11-1020


PJHS VOL. 3 Issue. 7 December 2022 Copyright © 2022. PJHS, Published by Crosslinks International Publishers

371-9. doi: 10.1007/s00330-013-3016-6

Rudisch A, Kremser C, Judmaier W, Zunterer H, 

DeVries AF. Dynamic contrast-enhanced magnetic 

resonance imaging: a non-invasive method to 

evaluate signi�cant differences between malignant 

and normal tissue. European journal of radiology. 

2005 Mar; 53(3): 514-9. doi: 10.1016/j.ejrad.2004. 

06.002

Glynne-Jones R, Wyrwicz L, Tiret E, Brown G, Rödel 

CD, Cervantes A, et al. Rectal cancer: ESMO Clinical 

Practice Guidelines for diagnosis, treatment and 

follow-up. Annals of Oncology. 2017 Jul; 28: iv22-40. 

doi: 10.1093/annonc/mdx224

Jhaveri KS and Hosseini-Nik H. MRI of rectal cancer: 

an overview and update on recent advances. 

American Journal of Roentgenology. 2015 Jul; 205(1): 

W42-55. doi: 10.2214/AJR.14.14201

Gross CP, McAvay GJ, Krumholz HM, Paltiel AD, Bhasin 

D, Tinetti ME. The effect of age and chronic illness on 

life expectancy after a diagnosis of colorectal 

cancer: implications for screening. Annals of internal 

m e d i c i n e .  2 0 0 6  N o v ;  1 4 5 ( 9 ) :  6 4 6 - 5 3 .  d o i : 

10.7326/0003-4819-145-9-200611070-00006

Cheung WY, Renfro LA, Kerr D, De Gramont A, Saltz 

LB, Grothey A, et al. Determinants of early mortality 

among 37,568 patients with colon cancer who 

participated in 25 clinical trials from the adjuvant 

colon cancer endpoints database. Journal of Clinical 

Oncology. 2016 Apr; 34(11): 1182. doi: 10.1200/JCO. 

2015.65.1158

Dieguez A. Rectal cancer staging: focus on the 

prognostic signi�cance of the �ndings described by 

high-resolution magnetic resonance imaging. 

Cancer Imaging. 2013; 13(2): 277. doi: 10.1102/1470-

7330.2013.0028

Siegel RL, Miller KD, Fedewa SA, Ahnen DJ, Meester 

RG, Barzi A, et al. Colorectal cancer statistics, 2017. 

CA: a cancer journal for clinicians. 2017 May; 67(3): 

177-93. doi: 10.3322/caac.21395

Battersby NJ, Moran B, Yu S, Tekkis P, Brown G. MR 

imaging for rectal cancer: the role in staging the 

primary and response to neoadjuvant therapy. Expert 

review of gastroenterology & hepatology. 2014 Aug; 

8(6): 703-19. doi: 10.1586/17474124.2014.906898

Gaertner WB, Kwaan MR, Madoff RD, Melton GB. 

Rectal cancer: An evidence-based update for 

p r i m a r y  c a r e  p r ov i d e r s .  Wo r l d  J o u r n a l  o f 

Gastroenterology: WJG. 2015 Jul; 21(25): 7659.doi: 

10.3748/wjg.v21.i25.7659

Vignali A, De Nardi P. Multidisciplinary treatment of 

rectal cancer in 2014: where are we going? World 

Journal of Gastroenterology. 2014 Aug; 20(32): 11249-

carcinoma: Preoperative staging and planning of 

sphincter-sparing surgery. The Egyptian Journal of 

Radiology and Nuclear Medicine. 2014 Mar; 45(1): 1-5. 

doi: 10.1016/j.ejrnm.2013.11.004

Zhang XM, Zhang HL, Yu D, Dai Y, Bi D, Prince MR, Li C. 

3-T MRI of rectal carcinoma: preoperative diagnosis, 

staging, and planning of sphincter-sparing surgery. 

American Journal of Roentgenology. 2008 May; 

190(5): 1271-8. doi: 10.2214/AJR.07.2505

Giusti S, Buccianti P, Castagna M, Fruzzetti E, Fattori 

S, Castelluccio E, et al. Preoperative rectal cancer 

staging with phased-array MR. Radiation oncology. 

2012 Dec; 7(1): 1-10. doi: 10.1186/1748-717X-7-29

Uçar A, Obuz F, Sökmen S, Terzi C, Sağol Ö, Sarıoğlu S, 

et al. E�cacy of high resolution magnetic resonance 

imaging in preoperative local staging of rectal 

cancer. Molecular imaging and radionuclide therapy. 

2013 Aug; 22(2): 42-48. doi: 10.4274/Mirt.43153

Al-Sukhni E, Milot L, Fruitman M, Beyene J, Victor JC, 

Schmocker S, et al. Diagnostic accuracy of MRI for 

assessment of T category, lymph node metastases, 

and circumferential resection margin involvement in 

patients with rectal cancer: a systematic review and 

meta-analysis. Annals of Surgical Oncology. 2012 Jul; 

19(7): 2212-23. doi: 10.1245/s10434-011-2210-5

Nougaret S, Rouanet P, Molinari N, Pierredon MA, 

Bibeau F, Azria D, et al. MR volumetric measurement 

of low rectal cancer helps predict tumor response 

and outcome after combined chemotherapy and 

radiation therapy. Radiology. 2012 May; 263(2): 409-

18. doi: 10.1148/radiol.12111263

Beets-Tan RG, Lambregts DM, Maas M, Bipat S, 

Barbaro B, Caseiro-Alves F, Curvo-Semedo L, et al. 

Magnetic resonance imaging for the clinical 

m a n a g e m e n t  o f  r e c t a l  c a n c e r  p a t i e n t s : 

recommendations from the 2012 European Society 

of Gastrointestinal and Abdominal Radiology (ESGAR) 

consensus meeting. European radiology. 2013 Sep; 

23(9): 2522-31. doi: 10.1007/s00330-013-2864-4

Alberda WJ, Dassen HP, Dwarkasing RS, Willemssen 

FE, van der Pool AE, de Wilt JH, et al. Prediction of 

tumor stage and lymph node involvement with 

d y n a m i c  c o n t r a s t - e n h a n c e d  M R I  a f t e r 

chemoradiotherapy for locally advanced rectal 

cancer. International Journal of Colorectal Disease. 

2013 Apr 1; 28(4): 573-80. doi: 10.1007/s00384-012-

1576-6

He�nen LA, Lambregts DM, Martens MH, Maas M, 

Bakers FC, Cappend�k VC, et al. Performance of 

gadofosveset-enhanced MRI for staging rectal 

cancer nodes: can the initial promising results be 

reproduced?. European radiology. 2014 Feb; 24(2): 

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

DOI: https://doi.org/10.54393/pjhs.v3i07.386
Memon AI al.,

MRI for the Preoperative Tumor Staging of Colorectal Carcinoma

179

https://doi.org/10.1007/s00330-013-3016-6
https://doi.org/10.1016/j.ejrad.2004.06.002
https://doi.org/10.1016/j.ejrad.2004.06.002
https://doi.org/10.1093/annonc/mdx224
https://doi.org/10.2214/AJR.14.14201
https://doi.org/10.7326/0003-4819-145-9-200611070-00006
https://doi.org/10.7326/0003-4819-145-9-200611070-00006
https://doi.org/10.1200/JCO.2015.65.1158
https://doi.org/10.1200/JCO.2015.65.1158
https://doi.org/10.1102/1470-7330.2013.0028
https://doi.org/10.1102/1470-7330.2013.0028
https://doi.org/10.3322/caac.21395
https://doi.org/10.1586/17474124.2014.906898
https://doi.org/10.1016/j.ejrnm.2013.11.004
https://doi.org/10.2214/AJR.07.2505
https://doi.org/10.1186/1748-717X-7-29
https://doi.org/10.4274/Mirt.43153
https://doi.org/10.1245/s10434-011-2210-5
https://doi.org/10.1148/radiol.12111263
https://doi.org/10.1007/s00330-013-2864-4
https://doi.org/10.1007/s00384-012-1576-6
https://doi.org/10.1007/s00384-012-1576-6


PJHS VOL. 3 Issue. 7 December 2022 Copyright © 2022. PJHS, Published by Crosslinks International Publishers

61.doi: 10.3748/wjg.v20.i32.11249

Brown G, Radcliffe AG, Newcombe RG, Dallimore NS, 

Bourne MW, Williams GT. Preoperative assessment of 

prognostic factors in rectal cancer using high-

resolution magnetic resonance imaging. Journal of 

British Surgery. 2003 Mar; 90(3): 355-64. doi: 

10.1002/bjs.4034

Burton S, Brown G, Daniels IR, Norman AR, Mason B, 

Cunningham D. MRI directed multidisciplinary team 

preoperative treatment strategy: the way to 

eliminate positive circumferential margins?. British 

journal of cancer. 2006 Feb; 94(3): 351-7. doi: 

10.1038/sj.bjc.6602947

Moreno CC, Sullivan PS, Kalb BT, Tipton RG, Hanley 

KZ, Kitajima HD, et al. Magnetic resonance imaging of 

rectal cancer: staging and restaging evaluation. 

Abdominal imaging. 2015 Oct; 40(7): 2613-29. doi: 

10.1007/s00261-015-0394-z

MacDermid E, Hooton G, MacDonald M, McKay G, 

Grose D, Mohammed N, et al. Improving patient 

survival with the colorectal cancer multidisciplinary 

team. Colorectal Disease. 2009 Mar; 11(3): 291-5. doi: 

10.1111/j.1463-1318.2008.01580.x

Swellengrebel HA, Peters EG, Cats A, Visser O, 

Blaauwgeers HG, Verwaal VJ, et al. Multidisciplinary 

discussion and management of rectal cancer: a 

population-based study. World journal of surgery. 

2011 Sep; 35(9): 2125-33. doi: 10.1007/s00268-011-

1181-9

White A, Ironmonger L, Steele RJ, Ormiston-Smith N, 

Crawford C, Seims A. A review of sex-related 

differences in colorectal  cancer incidence, 

screening uptake, routes to diagnosis, cancer stage 

and survival in the UK. BMC cancer. 2018 Dec;18(1):1-1. 

doi: 10.1186/s12885-018-4786-7

Georgiou PA, Tekkis PP, Constantinides VA, Patel U, 

Goldin RD, Darzi AW, et al. Diagnostic accuracy and 

value of magnetic resonance imaging (MRI) in 

planning exenterative pelvic surgery for advanced 

colorectal cancer. European Journal of Cancer. 2013 

Jan;49(1):72-81.  doi: 10.1016/j.ejca.2012.06.025

Taylor FG, Swift RI, Blomqvist L, Brown G. A 

systematic approach to the interpretation of 

preoperative staging MRI for rectal cancer. American 

Journal of Roentgenology. 2008 Dec;191(6):1827-35.

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

DOI: https://doi.org/10.54393/pjhs.v3i07.386
Memon AI al.,

MRI for the Preoperative Tumor Staging of Colorectal Carcinoma

180

https://doi.org/10.1002/bjs.4034
https://doi.org/10.1002/bjs.4034
https://doi.org/10.1038/sj.bjc.6602947
https://doi.org/10.1038/sj.bjc.6602947
https://doi.org/10.1007/s00261-015-0394-z
https://doi.org/10.1007/s00261-015-0394-z
https://doi.org/10.1111/j.1463-1318.2008.01580.x
https://doi.org/10.1111/j.1463-1318.2008.01580.x
https://doi.org/10.1016/j.ejca.2012.06.025

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

