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Abstract— Acute abdominal pain can be evoked by a wide 

range of abdominal abnormalities, including acute appendicitis, 

diverticulitis, cholecystitis, and bowel obstruction. Imaging 

plays an important role in the treatment management of 

patients because clinical evaluation results can be inaccurate. 

Different radiological techniques vary in their sensitivity and 

accuracy for detecting each pain-caused abdominal disorder. 

To evaluate the diagnostic value of these radiological techniques 

in detecting the cause of abdominal pain, comparison between 

MRI and CT scan was made. The study was conducted at 

Tripoli Medical Center in 2016 on a group of fifteen patients, 

who diagnosed with an acute abdomen and had an erect and 

supine abdominal X-ray, were studied; including six females 

and nine males with their age range from thirty-one up to 

sixty-six years old. All of them recommended to have an 

abdominal CT examination, and then they recommended also 

by their doctors to have an abdominal MRI for the final 

diagnosis, because the abdominal X-ray result does not give 

them enough information about those cases as the result 

sometimes was looks like normal.  

In this study, we found: In eight cases (53.33%) of acute 

abdomen, magnetic resonance imaging (MRI) gave more 

information than computed tomography scans (CT), In three 

cases (20%) of acute abdomen, computed tomography scans 

(CT) gave more details than magnetic resonance imaging 

(MRI). In four cases (26.66) of acute abdomen, the magnetic 

resonance imaging (MRI) and computed tomography scans 

(CT), are gave the same information or details. In one case 

(6.66%), the abdominal X-ray result, and the computed 

tomography scan (CT) results were similar. 

Conclusion: MRI can find changes in the structure of organs 

or other tissues. It also can find tissue damage or disease, such 

as infection or a tumor. MRI scan can sometimes find a problem 

in a tissue or an organ that is not seen by X-ray, ultrasound, or 

CT scan, even when the size and shape of the tissue or organ 

looks normal. And sometimes MRI test results may be different 

than those from CT, ultrasound, or X-ray tests because the MRI 

scan is more specific. 

 
Index Terms— Acute abdominal pain, Computerized 

Tomography, Magnetic Resonance Imaging, abdominal 

tumors.  

I. INTRODUCTION 

 Acute abdominal pain is a common presentation in the 

outpatient setting, constituting 4%–5% of all patients who 

present to emergency department (1). Acute abdominal pain 

represents conditions ranging from benign to life threatening. 

Acute appendicitis, diverticulitis, cholecystitis, and bowel 

obstruction are common causes of acute abdominal pain. 

Other important but less frequent conditions that may cause 
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acute abdominal pain include perforated viscus and bowel 

ischemia and tumors. Acute abdominal pain is defined as 

severe pain of more than 6 hours’ duration in a previously 

healthy person that requires timely diagnosis and aggressive 

treatment, frequently surgical. A subgroup of patients with 

acute abdominal pain will have a so-called acute 

abdomen (also known as an acute surgical abdomen). This is 

restricted to those with an acute presentation of abdominal 

pain coupled with serious morbidity, a tender abdomen and 

marked rigidity on abdominal physical examination. 

Although the patient history, physical examination, and 

laboratory test results can narrow the differential diagnosis, 

imaging is often required for definitive diagnosis and 

treatment. The American College of Radiology has 

developed clinical guidelines, the Appropriateness Criteria, 

based on the location of abdominal pain to help physicians 

choose the most appropriate imaging study. Currently, 

computed tomography (CT) and Magnetic Resonance 

Imaging (MRI) are the cross-sectional imaging modalities of 

choice in this setting (2).Imaging plays an essential role in 

narrowing the differential diagnosis and directing 

management. 

Conventional radiography is commonly the initial imaging 

examination performed in the diagnostic work-up of patients 

who present with acute abdominal pain to the emergency 

department. The accuracy values for conventional 

radiography in the diagnostic work-up of patients with acute 

abdominal pain are not convincing.Thus, the use of 

conventional radiography might justifiably be limited to 

these patients only, especially if CT is not available. In the 

majority of patients, further imaging is warranted after 

conventional radiography. US and CT (3), as compared with 

conventional radiography, yield markedly higher accuracy 

values. Ultrasound, CT and MRI all have various advantages 

and disadvantages over each other and each has its roles, 

which may not often interchangeable.  

CT scanner became a clinical reality in the early 1970's. In 

1979, Cormack shared the Nobel Prize in Medicine and 

Physiology with Hounsfield for the development of 

computed topographic scanning as the clinical realization of 

projection imaging (4). 

Computed tomography is superior to sonography in 

diagnosis and management of abdominal masses. The exact 

origin of mass, size, shape and localization can be done with 

CT. Contrast enhanced CT scan helps in better localization, 

determining exact size of mass and degree of vascularity of 

the mass. Abdominal lymphadenopathy can also be better 

assessed (5). Presence of bowel gas and obesity does not have 

any hindrance in detection of the abdominal lesions in 

comparison to sonography. The disadvantages of computed 

tomography are high cost, ionization radiation and motion 
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artifacts (6). 

Magnetic Resonance Imaging (MRI) has become the 

primary diagnostic investigation for many clinical problems. 

Magnetic resonance imaging (MRI) of the abdomen is a 

proven and useful tool for the evaluation, assessment of 

severity, and follow-up of diseases of the abdomen.It 

provides excellentcontrast that can reveal subtle variations in 

tissues. MRI also provides a significant diagnostic rolein 

discrimination of inflammation from malignancy ortissue 

necrosis(7). No ionizing radiation or nephrotoxic contrast 

media isused, and the most commonly administered contrast 

agents,extracellular gadolinium (8).Gadolinium has a great 

number of MRI applications throughout the body.It is 

themost commonly used contrast agent for MRI, and several 

formulationsare currently available. As an intravenous 

contrast agent, it acts ina manner similar to that of the 

iodinated contrast agents used for CT. The development of 

fast MRI sequences has reduced acquisition times to the point 

that the entire liver can be imaged in 15 to 30 seconds (the 

length of time most people can hold their breath). Faster 

scanning is important because it makes possible acquisition 

of more images during a single period, reducingrespiratory 

and other motion artifacts Magnetic resonance images can be 

acquired in any orientation and, unlike CT scans, are not 

limited to the axial plane. The aim of this study was to assess 

and compare the precision of CT and MRI in detecting and 

differentiating variable causes of acute abdominal pain.  

II. MATERIALS AND METHODS  

In the current study, 15 patients (9 males, 6 females), aged 

31 to 66 years who referred to the emergency department at 

Tripoli medical center during June 2016. Following various 

laboratory investigations, those patients who were suffering 

an acute abdomen had an erect and supine abdominal X-ray. 

All of them were recommended to have an abdominal CT 

examination, and then they also recommended havingan 

abdominal MRI for making the final differential diagnosis, 

because the abdominal X-ray result does not give them 

enough details about those cases. Even sometimes the result 

of abdominal X-ray was looks like normal. All those patients 

who already had abdominal X-ray result were prepared for 

abdominal and even pelvic CT studies with or without 

contrast according to the medical requests.  

Before administration of CT and MRI for each patient, the 

research and its goals for each patient were explained. All 

patients signed the consent form for cooperating in the 

project. Those patients were examined with CT and MRI 

before surgery. Each patient underwent a preoperative MRI 

using a 3.0 Tesla superconductive MRI scanner (General 

Electric Vectra, IGF Medical, Milwaukee, Wisconsin, USA) 

focusing on the three-dimensional time-of-flight (3D-TOF) 

sequence. CT Scan Imaging was performed by GE HiSPEED 

NX/I Pro CT device. The images were taken in one 

radiological center and by one operator. In this way, we could 

omit the bias that originates from different machines and 

operators. Pathologists evaluated the lesions as benign or 

malignant, without any information about CT scan or MRI 

reports. CT scan reported cystic or solid lesion, with or 

without calcification and edema, shifting and enhancement. 

The MRI of the patients had beenperformed to evaluate the 

severity of acute abdominal pain or differential diagnosis, 

screening for abdominal lesions suspected with other 

imaging modalities. CT scan or MRI reports were concluded 

lesions as benign or malignant. All data were analyzed by 

SPSS software version 15 with fisher-exact test. Differences 

were considered significant in P value less than 0.05. 

III. RESULTS 

The clinical findings–based diagnosis rendered in patients 

with acute abdominal pain is often inaccurate. Therefore, 

imaging plays an important role in the treatment of patients 

with acute abdominal pain. To examine the effectiveness of 

different radiological diagnostic techniques in evaluating 

different causes of acute abdomen, a group of fifteen patients 

admitted at Tripoli medical center with acute abdomen. After 

performing X-rays for all patients, further radiological 

examinations using CT and MRI were applied for the quality 

of imaging and better differential diagnosis. The results 

showed that:in eight cases (53.33%) of acute abdomen, 

magnetic resonance imaging (MRI) gave more details than 

computed tomography scans (CT); in three cases (20%) of 

acute abdomen, computed tomography scans (CT) gave more 

details than magnetic resonance imaging (MRI); in four cases 

(26.66) of acute abdomen, the magnetic resonance imaging 

(MRI) and computed tomography scans (CT),  gave the same 

information or details; in one case (6.66%), the abdominal 

X-ray result, and the computed tomography scan (CT) results 

were similar. All types of tumors within the abdominal cavity 

except hepatocellular carcinoma, MRI showed more imaging 

details than CT as shown in table (1)  

 

 

Table 1 

No Age Sex Result after seeing the Images Comparison of diagnosis 

rating CT and MRI 
Abdomen CT Abdomen MRI 

1 32 female Insulinoma Insulinoma X-ray<CT<MRI 

2 64 male Amebic liver abscess Amebic liver abscess X-ray<CT=MRI 

3 54 female Renal vein thrombosis Renal vein thrombosis X-ray <CT<MRI 

4 57 male Hepatocellular carcinoma Hepatocellular carcinoma X-ray<CT>MRI 
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5 66 male Cholangiocarcinoma Cholangiocarcinoma X-ray<CT<MRI 

6 42 female Bartholin's abscess Bartholin's abscess X-ray<CT=MRI 

7 48 male Calcification Calcification X-ray=CT>MRI 

8 39 male Adrenal masses Adrenal masses X-ray<CT<MRI 

9 52 female Ovarian cancer Ovarian cancer X-ray<CT<MRI 

1

0 

58 female Pancreatic carcinoma Pancreatic carcinoma X-ray<CT<MRI 

1

1 

44 male Portal vein obstruction 

(liver) 

Bartholin's abscess X-ray<CT=MRI 

1

2 

64 male Abdominal aortic 

aneurysm 

Abdominal aortic aneurysm X-ray<CT>MRI 

1

3 

47 female Pancreatic carcinoma Pancreatic carcinoma X-ray<CT<MRI 

1

4 

53 male Retroperitoneal fibrosis Retroperitoneal fibrosis X-ray<CT=MRI 

1

5 

31 male Pheochromocytoma Pheochromocytoma X-ray<CT<MRI 

 

 

 

 

 

 
 

Figure 1.Comparison between CT and MRI in their ability to differentiate tumor-induced and non-tumor-induced acute 

abdominal pain. Figure shows that more 50% of cases, MRI is more sensitive to evaluate causes of abdominal pain than CT 

imaging technique. 
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Figure 2.This pie chart shows the relative frequency of different imaging modalities and their sensitivities to evaluate causes 

of acute abdominal pain. MRI is more effective imaging tool in detecting and differentiating the cause of acute abdominal pain 

than any other imaging profile. 

 

IV. DISCUSSION 

Calcification is a notable radiologic feature that 

occasionally observed in tumors, regardless of the organ or 

type of tumor. (9,10). In clinical practice, CT is regarded as 

the gold standard for the identification of calcified lesions 

(11,12).Some types of abdomen diseases cause calcium 

deposits (calcification) in the abdomen. Calcification appears 

in mucinous neoplasm of appendix, pancreatic 

neuroendocrine tumors up to 20% compared with to only 2% 

in pancreatic adenocarcinoma (13), and intratumoral 

calcification in case of biliary cystadenocarcinoma. In 

agreement with previous studies, our results showed that 

inthree cases, the computed tomography scan (CT) gave 

more details than MRI scan, and CT imaging is the first 

modality of choice to evaluate the calcification. 

An axial contrast-enhanced CT image has demonstrated 

similar findings with MRI in case of aortic aneurysm with a 

wall calcification (14). Three cases of the present study (20%) 

of acute abdomen, computed tomography scans (CT) gave 

more details than magnetic resonance imaging (MRI). The 

present study showed that CT was more effective in detecting 

aneurysm than MRI.It has been shown that a high diagnostic 

performance can be achieved using CT as a diagnostic tool in 

detecting bowel ischemia and venous thrombosis (15). The 

present study showed that MRI is an alternative imaging 

technique for evaluating acute abdomen caused by 

circulatory disturbances.It has been shown that magnetic 

resonance imaging (MRI) is the preferred way for evaluating 

soft tissue lesions, providing more information on 

hemorrhage, necrosis, edema, cystic and myxoid 

degeneration, and fibrosis(16). Moreover, MRI provides 

superior soft tissue resolutionthan any profile imaging, which 

can aid the assessment of extension and adjacent infiltration 

and lymph node involvement. In agreement with the previous 

study, the present study showed that more half of cases 

(53.33%) of acute abdomen including abdominal and pelvic 

tumors, necrotic lesions and fibrosis, magnetic resonance 

imaging (MRI) gave more details than computed tomography 

scans (CT). Previous studies have showed that MRI imaging 

is more accurate than CT scan for diagnosis brain tumors and 

biopsy correlation (17). In other studies, conducted by 

Fischer et al, have shown that contrast enhanced MRI is 

comparable or superior toot her imaging modalities such as 

CT and/or endoscopic retro grade cholangiography, 

pancreatography in patients with pancreatic tumors (18). In 

comparative studies performed by Schultz et alin the 

preoperative imaging of hepatic neoplasms to evaluate the 

diagnostic value of MRI and CT. The study concluded 

thatferumoxides-enhanced MRI is an economically feasible 

imaging methodthat will alter the clinical management in a 

substantial number ofpatients as compared with 

contrast-enhanced CT (19).  Moreover, detection of 

hepatocellular carcinoma by MRI imaging has been shown to 

be improved using the subtraction of dynamic contrast 

enhanced series of MRI machine (20).Ultrafast MRI, and 

MRI enhanced with liver-specific contrast agents have 

allowed for better detection andcharacterization of focal 

hepatic neoplasms (21). However, the present study showed 

that CT scan had more imaging detail in detecting HCC than 

MRI. Disagreement could be attributed to either using 

different imaging protocol or different contrast medium or 

different tumor stage or mass detail at time of imaging. 

Siddiki et al have shown that MRI had more accurate 

examination for detecting abdominal and pelvic abscesses 

than any profile imaging (22). However, the present study has 

shown no significant difference in imaging detection of 

abdominal abscess either using MRI or CT scan.  

V. CONCLUSION  

Computed tomography (CT) can be used to detect 

calcifications and bone erosion which could not be seen on 

radiographs. Magnetic resonance imaging (MRI) is the 

preferred way for evaluating soft tissue lesions and provides 

information on hemorrhage, necrosis, and fibrosis. MR 

MRI

CT >MRI

CT=MRI

X-ray=CT
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imaging may be used as a second-line imaging strategy if CT 

is not able to solve the diagnostic problem, particularly in 

tumor-caused abdominal pain with lymph node involvement.  
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