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Background: Due to rapid pace in development of imaging techniques and 
increasing number of investigations being done, more number of renal masses 
are discovered incidentally during evaluation of unrelated or unspecific 
symptoms. Hence it is vital to differentiate neoplastic and non-neoplastic 
masses.
 Among the neoplastic masses, there is a need to differentiate benign and 
malignant masses so that appropriate treatment strategies like nephron sparing 
surgery, radio frequency ablation etc. can be planned at an early stage and 
avoiding unnecessary radical treatments for improved patients survival.
Methods: many non-consecutive patients belonging to all ages and both sexes 
admitted into the various clinical departments of Hilla General Teaching 
Hospital who had presented with suspected renal mass by clinical signs and 
symptoms were examined on CT with protocol were included in our study.
Results: CT is the standard imaging modality of choice for characterization 
and staging of  the renal lesions.
Conclusions: Computed Tomography (Multidetector) is the imaging modality 
of choice for further evaluation and characterization. Contrast enhanced CT is 
done in four phases viz., unenhanced, corticomedullary, nephrographic and 
excretory phase especially in cases of malignancy like renal cell carcinoma 
and benign conditions like angiomyolipoma and abscess is sufficient. However 
histopathological is the gold standard for diagnosis of various renal masses.
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Introduction 

Historical introduction 

A CT scan or computed tomography scan (formerly known as computed axial tomography or CAT scan) is a 
medical imaging technique used in radiology (x-ray) to obtain detailed internal images of the body 
noninvasively for diagnostic purposes. The personnel that perform CT scans are called  

radiographers or radiology technologists. 

1.2.Modern CT scanner 

CT scanners use a rotating X-ray tube and a row of detectors placed in the gantry to measure X-ray 
attenuations by different tissues inside the body. The multiple X-ray measurements taken from different 
angles are then processed on a computer using reconstruction algorithms to produce tomographic (cross- 
sectional) images (virtual "slices") of a body. The use of ionizing radiation sometimes restricts its use owing 
to its adverse effects. However, CT can be used in patients with metallic implants or pacemakers, for whom 
MRI is contraindicated. 

Since its development in the 1970s, CT has proven to be a versatile imaging technique. While CT is most 
prominently used in diagnostic medicine, it also may be used to form images of non-living objects. The 
1979 Nobel Prize in Physiology or Medicine was awarded jointly to South African-American physicist 
Allan M. Cormack and British electrical engineer Godfrey N. Hounsfield "for the development of computer-
assisted tomography". The first commercially viable CT scanner was invented by Sir Godfrey Hounsfield in 
Hayes, United Kingdom, at EMI Central Research Laboratories using X-rays. Hounsfield conceived his idea 
in 1967.[4] The first EMI-Scanner was installed in Atkinson Morley Hospital in Wimbledon, England, and 
the first patient brain-scan was done on 1 October 1971.[18] It was publicly announced in 1972. 

The original 1971 prototype took 160 parallel readings through 180 angles, each 1° apart, with each scan 
taking a little over 5 minutes. The images from these scans took 2.5 hours to be processed by algebraic 
reconstruction techniques on a large computer. The scanner had a single photomultiplier detector, and 
operated on the Translate/Rotate principle.[18] 

It is often claimed that revenues from the sales of The Beatles records in the 1960s helped fund the 
development of the first CT scanner at EMI[19] although this has recently been disputed.[20] The first 
production X-ray CT machine (in fact called the "EMI-Scanner") was limited to making tomographic 
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sections of the brain, but acquired the image data in about 4 minutes (scanning two adjacent slices), and the 
computation time (using a Data General Nova minicomputer) was about 7 minutes per picture. This scanner 
required the use of a water-filled Perspex tank with a pre-shaped rubber "head-cap" at the front, which 
enclosed the patient's head. The water-tank was used to reduce the dynamic range of the radiation reaching 
the detectors (between scanning outside the head compared with scanning through the bone of the skull). 
The images were relatively low resolution, being composed of a matrix of only 80 × 80 pixels. 

In the U.S., the first installation was at the Mayo Clinic. As a tribute to the impact of this system on medical 
imaging the Mayo Clinic has an EMI scanner on display in the Radiology Department. Allan McLeod 
Cormack of Tufts University in Massachusetts independently invented a similar process, and both 
Hounsfield and Cormack shared the 1979 Nobel Prize in Medicine. 

1.3.The physics of computed tomography scan (CT-scan) 

The tissues and materials generally differ in their ability to absorb X-rays, where some substances are more 
permeable to X-rays while some others impermeable and therefore the different tissues seem different when 
the X-ray film is developed. For example, the dense tissues such as the bones appear white on a CT film 
while the soft tissues such as the brain or kidney appear gray while the cavities filled with air such as the 
lungs appear black. 

 
Figure 1The physics of computed tomography scan (CT-scan) (A) 

.  

Figure 2The physics of computed tomography scan (CT-scan) (B) 

CT image is composed of a Matirx, each matrix composed of pixels (picture elements)and voxel (volume 
element ) that represents a measurement of the average x-ray attenuation of a box-like extending through the 
thickness of the tissue section. In addition, in a real CT image, all tissues within a single pixel would be the 
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same shade of gray .The image can be stored for retrieval and use later. The image can be stored for retrieval 
and use later. 

 

 

 

                                    

 

 

Figure 4The physics of computed tomography scan (CT-scan) (C) 

Matrix: Two dimensional grid of pixels, used to compose images on a display monitor. The matrix 
determines the number of rows and columns 

 

 

 

 

 

 

Figure 5The physics of computed tomography scan (CT-scan) (D) 

 

 

 

 

 

 

Figure 6 the physics of computed tomography scan (CT-scan) (E) 

 

 

 

 

 

 

Figure 7The physics of computed tomography scan (CT-scan) (F) 
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Figura 8 CT Numbers 

Pixel: Two dimensional picture element that makes up the matrix. Each pixel represents a CT number and is 
the building block of the matrix and image. 

Voxel: Three dimensional element of anatomy represented by the two dimensional Voxel volume = pixel 
height x pixel width x slice thickness pixel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.4. CT Numbers  

The numbers in the image matrix are called CT numbers. Each pixel has a number which represents the x 
ray attenuation in the corresponding voxel of the object. 

Theoretical Part 

This chapter includes a general description of the theoretical part containing the general information about 
(CT) as well included positioning of the patient, general guidelines and renal pathology. 

2.2. Positioning of the Patient 
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Computed tomography of abdomen (kidneys, ureters and bladder ) is beest performed with the patient in lie 
on a narrow table that slides into the center of the CT scanner. Most often, you will lie on your back with 
your arms raised above your head. 

Once you are inside the scanner, the machine's Xray beam rotates around you. Modern spiral scanners can 
perform the exam without stopping. 

A computer creates separate images of the belly area. These are called slices. These images can be stored, 
viewed on a monitor, or printed on film. Three-dimensional models of the belly area can be made by 
stacking the slices together. 

You must be still during the exam, because movement causes blurred images. You may be told to hold your 
breath for short periods of time. 

In many cases, an abdominal CT is done . 

The scan should take less than 30 minutes. 

some institutions may perform a limited pelvic scan in prone if the supine scan shows a calculus near the 
vesicoureteric junction 

stone composition assessment can be done with dual energy CT Findings 

• identification of calcified renal tract calculi size and position 

• assessment of the sequelae of calculi 

• obstruction 

• infection 

• assessment of other causes of flank pain if negative for calculus disease 

• presence of further calculi at risk of obstructing 

 

 

 

 

 

 

 

 

 

 

 

 

 



 CCME 2 (5), 314-194 (2024)                                                                             VISION PUBLISHER|320 

2.3. Anatomical planes 

 is a hypothetical plane used to transect the body, in order to describe the location of structures or the 
direction of movements. In human and animal anatomy, three principal planes are used: 

 • The sagittal plane or lateral plane (longitudinal, anteroposterior) is a plane parallel to the sagittal 
suture. It divides the body into left and right. • The coronal plane or frontal plane (vertical) divides the 
body into dorsal and ventral (back and front, or posterior and anterior) portions. • The transverse plane or 
axial plane (horizontal) divides the body into cranial and caudal (head and tail) portions. 

 

 

 

 

 

 

 

 

 

 

 

 

Figura 9Anatomical planes 

Coronal                                                             Sagittal 

2.4.Anatomy of the kidneys 

 are paired retroperitoneal organs that lie at the level of the T12 to L3 vertebral bodies. 

The kidneys are located on the posterior abdominal wall, with one on either side of the vertebral column, in 
the perirenal space. The long axis of the kidney is parallel to the lateral border of the psoas muscle and lies 
on the quadratus lumborum muscle. In addition, the kidneys lie at an oblique angle, that is the superior renal 
pole is more medial and posteriorly than the inferior pole. Due to the right lobe of the liver, the right kidney 
usually lies slightly lower than the left kidney. 

In adults, the normal kidney is 10-14 cm long in males and 9-13 cm long in females, 3-5 cm wide, 3 cm in 
antero-posterior thickness and weighs 150-260 g. The left kidney is usually slightly larger than the right. 

The kidney is bean-shaped with a superior and an inferior pole, anterior and posterior surfaces, and lateral 
and medial borders. The midportion of the kidney is often called the midpole.   

The kidney has a fibrous capsule, which is surrounded by perirenal fat. The kidney itself can be divided into 
renal parenchyma, consisting of renal cortex and medulla, and the renal sinus containing renal pelvis, 
calyces, renal vessels, nerves, lymphatics and perirenal fat. 
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The renal parenchyma has two layers: cortex and medulla. The renal cortex lies peripherally under the 
capsule while the renal medulla consists of 10-14 renal pyramids, which are separated from each other by an 
inward extension of the renal cortex called renal columns. 

Urine is produced in the renal lobes, which consists of the renal pyramid with the associated overlying renal 
cortex and adjacent renal columns. Each renal lobe drains at a papilla into a minor calyx, four or five of 
these unite to form a major calyx. Each kidney normally has two or three major calyces, which unite to form 
the renal pelvis. 

The renal hilum is the entry to the renal sinus and lies vertically at the anteromedial aspect of the kidney. It 
contains the renal vessels and nerves, fat and the renal pelvis, which typically emerges posterior to the renal 
vessels, with the renal vein being anterior to the renal artery. 

Relations 

 • posterior  

 ◦ diaphragm (upper pole of the kidney) 

 ◦ parietal pleura through costal parts of diaphragm and lumbocostal trigone 

 ◦ parietal pleura that extends below 12th rib through lumbar part of diaphragm in costovertebral 
angle 

 ◦ 11th rib related to left kidney only (through costophrenic recess and diaphragm), 12th rib 
(directly) 

 ◦ lateral and medial lumbocostal arches (arcuate lines) 

 ◦ psoas major (medial margin of kidney and renal pelvis), quadratus lumborum 

 ◦ transversus abdominis (lateral margin of the kidney), subcostal nerve and iliohypogastric nerve 

 • anterior  

 ◦ right kidney 

 ▪ bare area of the liver (upper pole) 

 ▪ posterior portion of the right coronary ligament of liver (hepatorenal ligament) 

 ▪ parietal peritoneum 

 ▪ hepatorenal recess 

 ▪ right lobe of the liver  

 ▪ D2 duodenum (medial margin of the kidney) 

 ▪ right colic flexure (just above inferior pole) 

 ◦ left kidney 

 ▪ omental bursa/lesser sac (upper pole) 

 ▪ stomach 

 ▪ spleen (lateral margin) 

 ▪ tail of the pancreas (hilum) 

 ▪ loops of jejunum in the left infracolic compartment (lower pole) 
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 ▪ left colic flexure and descending colon (lateral to lower pole) 

 • superior 

 ◦ adrenal glands 

   

 

 

 

 

 

 

 

 

 

Figura 10 Anatomy of the urinary system. Cross-sectional anatomy of the kidney. 

-Anatomical location of measurements of the renal vasculature. The segmental lines are as follows: (a and b) 
upper pole of the kidney that demonstrates the renal cortex, medulla and renal pyramids as well as the minor 
calyx and interlobular arteries; (c and d) renal cortex, medulla, renal pyramids, interlobular and main 
segmental renal arteries; and (e and f) inferior pole of the kidney that shows the renal cortex, medulla and 
renal pyramids as well as the minor calyx and interlobular arteries. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figura 11 Kidney in (cT-scan) 
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Figura 12 Kidney in (cT-scan) 

 

2.5. Clinical Examples 

The CT-Scan findings in some typical examples of renal pathology are demonstrated. 

2.6. Renal mass:  

is an abnormal growth in the kidney. The majority of renal masses are benign; however, a significant 
number of them require further intervention. The retroperitoneum's anatomy, signs, symptoms, or physical 
examination are insufficient for detecting renal masses. Imaging modalities such as CT are used to diagnose 
such masses.  

Renal masses are classified into either solid or cystic. This review will focus on the solid tumor with 
minimal discussion on the cystic type. One of the main concerns for a solid renal mass is carcinoma. There 
were about 74,000 new cases in 2019; of these, it is expected that 15,000 patients will die from cancer. 

The five-year survival rate increases with early diagnosis. The survival rate for stage 1 and 2 renal cell 
carcinoma (RCC) is above 90% versus below 15% for certain types of stage 3 or metastatic 
disease.[1] Therefore, it is essential to diagnose and evaluate new renal masses in a timely manner to 
improve our patients' quality of life and prognosis. Arguably, the most critical indication of malignancy is 
the size of a tumor. Renal mass is commonly divided into two size categories; less than 4cm and more than 
4cm. Because of the advancement of imaging tests such as CT, MRI, and ultrasound, more  

A 66-year-old Man With Bilateral Renal Masses 

masses are detected incidentally during other workups. A cross-sectional study performed in 2011 showed 
that renal masses are found incidentally in 14% of patients who underwent CT colonography. 

Since renal mass is a diverse subject with many nuances in both treatment and management, this review will 
explore renal mass, emphasizing small renal masses because of clinical practice relevance. We will examine 
the etiologies, diagnosis, and management of renal mass. 

2.7. Renal cell carcinoma  

is the most common primary tumor of the kid- ney, with more than 30,000 new cases diagnosed in the 
United States each year. With the widespread use of cross-sectional imaging, many tumors are detected 
incidentally. Single- and multidetector computed tomography (CT) have helped refine the diagnostic work-



 CCME 2 (5), 314-194 (2024)                                                                             VISION PUBLISHER|324 

up of renal masses by allowing image acquisition in various phases of renal en- hancement after intravenous 
administration of a single bolus of con- trast material. The scanning protocol should include unenhanced CT 
followed by imaging during the corticomedullary and nephrographic phases of enhancement. The 
nephrographic phase is the most sensitive for tumoral detection, while the corticomedullary phase is 
essential for imaging the renal veins for possible tumoral extension and the paren- chymal organs for 
potential metastases. Knowledge of the tumoral stage at the time of diagnosis is essential for prognosis and 
surgical planning. The accuracy of CT for staging has been reported to reach 91%, with most staging errors 
related to the diagnosis of perinephric extension of tumor. Three-dimensional CT provides the urologist with 
an interactive road map of the relationships among the tumor, the ma- jor vessels, and the collecting system. 
This information is particularly critical if the tumor extends into the inferior vena cava and if nephron- 
sparing surgery is being planned. 

Renal cell carcinoma is the most common malig- nancy of the kidney and accounts for 2% of all cancers. It 
is estimated that 31,200 new cases were diagnosed during 2000 in the United States, and 11,900 of them will 
lead to death from the disease (1). To this day, complete surgical resec- tion remains the only curative 
treatment for renal cell carcinoma. 

The past 2 decades have witnessed significant changes in the manifestation, diagnosis, and man- agement of 
renal cell carcinoma. With the wide- spread use of cross-sectional imaging, as many as one-half of such 
carcinomas are discovered inci- dentally and many are early-stage lesions. Paral- leling this clinical stage 
migration is a growing trend for more limited surgical resection, such as adrenal-sparing radical 
nephrectomy, laparo- scopic nephrectomy, or nephron-sparing partial nephrectomy (2).The challenges of 
renal tumoral imaging in- clude not only reliable differentiation between benign and malignant lesions but 
also accurate delineation of the extent of the disease to ensure optimal treatment planning. Spiral computed 
to- mography (CT) has significantly improved imag- ing of renal masses by decreasing volume averag- ing 
artifacts and respiratory misregistration arti- facts and allowing image acquisition during optimal contrast 
enhancement. Further advances, particularly optimization of volume data sets, are anticipated with 
multidetector spiral CT, which provides better resolution than and data acquisi- tion speeds at least four 
times greater than those of single-detector spiral CT.The objectives of this article are (a) to review and 
understand the protocols of single-detector and multidetector spiral CT for imaging renal cell carcinoma, (b) 
to present CT findings for staging of renal cell carcinoma, and (c) to discuss the value of three-dimensional 
CT in surgical plan- ning and problem solving for patients with renal cell carcinoma. 

2.8. Angiomylipoma 

Figura 3 . Incidental renal cell carcinoma at unen- hanced CT and at the corticomedullary and nephro- graphic phases of enhanced CT. (a) 

Unenhanced CT scan shows a 2.5-cm-diameter soft-tissue mass deform- ing the contour of the right kidney (arrow). (b) Con- trast-enhanced CT 

scan obtained during the cortico- medullary phase shows that the mass is hypoattenuat- ing compared with the renal cortex and has peripheral 

enhancement (arrow). The cortex is brightly enhanced, whereas the medulla is relatively unenhanced. 
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In this study we came across two cases of renal angiomyolipoma. Both the patients were teenage females 
(average age 18.5 years). In one case, the disease was unilateral while in the second there was bilateral 
involvement of the kidneys. One of the patients presented with classical Vogt's triad of tuberous sclerosis 
and showed bilateral small 

Multiple renal angiomyolipomas. In addition to renal findings, CT also showed presence of hamartomas in 
liver which were identified by the characteristic presence of fat inside these lesions. CT scan of brain also 
showed multiple periventricular calcific densities typical of tuberous sclerosis lesions in the brain. 
Fundoscopy of the eyes showed characteristic potato tumors of retinal angiomas. X-ray hands and pelvis 
showed typical sclerotic lesions of tuberous sclerosis in the bones. Renal angiomyolipoma has to be 
differentiated from renal lipoma, retroperitoneal liposarcoma and renal cell carcinoma at CT. Presence of fat 
in the renal tumor is a sure indicator of renal angiomyolipoma; however, presence of solid density 
component causes diagnostic difficulties with renal cell carcinoma. 

 

 
Figura 4 Angiomylipoma 

CT scan of the angiomyolipoma (AML) of the left kidney. (a) Noncontrast scan showing a solid tumor 
(arrow) with multiple calcifications (double arrow). (b) Contrast CT imaging showed contrast enhancement. 

2.9.Renal Lymphomas 

Primary renal lymphomas are rare as kidneys normally do not contain lymphoid tissue. Secondary 
involvement occurs due to disseminated disease or direct contiguous extension of retroperitoneal disease. 

In this study we came across two cases of renal lymphoma constituting (5%) of all the renal tumors of this 
study. Non Hodgkin’s lymphoma is commoner than Hodgkin's lymphoma, but the disease pattern remains 
same in both the conditions. In this study both the cases were proved to be non-Hodgkin’s lymphoma at 
histopathology. Singer et al stated that CT findings of renal lymphoma are non specific and can be seen in 
other conditions also.7 Our study also revealed similar features. 
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Figura 5 Renal Lymphomas 

A 32-year-old Femal with biopsy-proven renal lymphoma. Axial contrast-enhanced CT shows multiple renal 

masses (arrows) in the right kidney and diffuse involvement of the left kidney (arrowhead). In our 

experience of CT and MRI of 35 cases of renal lymphoma, a mixed pattern was seen in 14 patients. 

This chapter includes description indications, contraindications and patient preparation. In addition, basic 
protocols and planning used in this work. 

 

 

 

 

 

 

 

 

 

 

 

Figure 16 basic protocols and planning used 

3.2. CT Sagittal Anatomy of Abdomen  

a)–(h) abdomen and pelvis in a female, sequential sagittal CT images, from right to left. 

 1. Body of T12 vertebra 2. Body of L5 vertebra 3. Sacrum 

4. Coccyx 

5. Spinal cord 

6. Cauda equina 7. Left renal vein 8. Trachea 

9. Oesophagus 
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10. Right lung 

11. Right atrium 

12. Superior vena cava 

13. Inferior vena cava 

14. Hepatic vein 

15. Splenic vein 

16. Superior mesenteric vein 17. Superior mesenteric artery 18. Coeliac axis 

19. Aorta 

20. Right crus of diaphragm 21. Antrum of stomach 

22. Descending colon 

23. Transverse colon 

24. Sigmoid colon 

25. Rectum 

26. Pubic body 

27. Urinary bladder 

28. Cervix 

29. Vagina 

30. Uterus (retroverted) 

31. Gluteus maximus muscle 32. Iliac bone 

33. Head of femur 

34. Ischium 

35. Body of sternum 

 

 

 

 

 

 

 

 

Figura 17 CT Sagittal Anatomy of Abdomen 

3.3. CT coronal Anatomy of abdomen  

Figure 5.46 • (A, B) Coronal reformatted CT of the abdomen showing kidneys and their relations 
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1. Right kidney (lower pole) 2. Left kidney (upper pole) 3. Renal pelvis 

4. Left adrenal 

5. Right adrenal 

6. Crus right hemidiaphragm 7. Crus left hemidiaphragm 8. Aorta 

9. IVC 

10. Spleen 

11. Liver 

12. Tail of pancreas 

13. Splenic flexure 

14. Psoas muscle 

15. Iliacus muscle 

16. Transversus abdominis muscle 17. Internal oblique muscle 

18. External oblique muscle 19. Gluteus maximus muscle 20. Gluteus medius muscle 21. Left 
hemidiaphragm 

22. Hilum of spleen 

23. Fundus of stomach 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figura 18 Axial CT of abdomen 

 

 

3.4.CT Axial Anatomy of abdomen  
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1. Three layers of anterior abdominal wall 

2. Gallbladder 

3. Gastroduodenal artery 

4. Head of pancreas 

5. Duodenum 

6. Renal vein 

7. Branch of right renal artery 

8. Ureter 

9. Right kidney 

10. Psoas muscle 

11. Thecal sac in spinal canal 

12. Transverse colon 

13. Small bowel loops 

14. Splenic flexure 

15. Superior mesenteric vein 

16. Superior mesenteric artery 

17. Inferior pole of spleen 

18. Left kidney at hilum 

19. Left renal vein 

20. Left renal artery 

21. Renal lobulation 

22. Erector spinae muscle 

3.5. Indications for Abdomen CT scan 

Indications for CT scanning include nephrolithiasis, kidney masses, traumatic injury to the kidney, staging 
renal tumors, polycystic kidney disease, and pyelonephritis. The primary limitation of CT scanning is the 
risk of radiation and administration of contrast,Acute undiagnosed abdominopelvic pain without a clear 
etiology, and accompanied by symptoms such as nausea, vomiting, diarrhea and/or issues with passing 
urine, is the primary indication for a CT KUB: 

1. Renal colic/renal stone disease 2. Renal tumors 

3. Renal/perirenal collection 

4. Loin mass 

5. Staging and follow-up of renal, collecting system or prostatic cancer. 

6. Investigation of renal tract obstruction 

7. CT angiography may be used to assess renal vessels for suspected renal artery stenosis or arteriovenous 
fistula or malformation. 
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3.6. Contraindications 

Patients with reduced renal function are at risk of developing contrast-induced nephrotoxicity (CIN) 
following a contrast-enhanced computed tomography (CT) examination with an iodinated contrast agent 1 
and at risk of developing nephrogenic systemic fibrosis (NSF) after a contrast-enhanced. 

3.7. Patient preparation 

CT scans may be performed on an outpatient basis or as part of your stay in a hospital. Procedures may vary 
depending on your condition and your physician's practices. 

3.8. Generally, a CT scan follows this process: 

1. You may be asked to change into a patient gown. If so, a gown will be provided for you. A locked 
will be provided to secure all personal belongings. Please remove all piercings and leave all jewelry 
and valuables at home.  

2. If you are to have a procedure done with contrast, an intravenous (IV) line will be started in the hand 
or arm for injection of the contrast media. For oral contrast, you will be given a liquid contrast 
preparation to swallow. In some situations, the contrast may be given rectally.  

3. You will lie on a scan table that slides into a large, circular opening of the scanning machine. Pillows 
and straps may be used to prevent movement during the procedure.  

4. The technologist will be in another room where the scanner controls are located. However, you will 
be in constant sight of the technologist through a window. Speakers inside the scanner will enable 
the technologist to communicate with and hear you. You may have a call button so that you can let 
the technologist know if you have any problems during the procedure. The technologist will be 
watching you at all times and will be in constant communication.  

5. As the scanner begins to rotate around you, X-rays will pass through the body for short amounts of 
time. You will hear clicking sounds, which are normal.  

6. The X-rays absorbed by the body's tissues will be detected by the scanner and transmitted to the 
computer. The computer will transform the information into an image to be interpreted by the 
radiologist.  

7. It will be important that you remain very still during the procedure. You may be asked to hold your 
breath at various times during the procedure.  

8. If contrast media is used for your procedure, you may feel some effects when the media is injected 
into the IV line. These effects include a flushing sensation, a salty or metallic taste in the mouth, a 
brief headache, or nausea and/or vomiting. These effects usually last for a few moments.  

9. You should notify the technologist if you feel any breathing difficulties, sweating, numbness or heart 
palpitations.  

10. When the procedure has been completed, you will be removed from the scanner.  
11. If an IV line was inserted for contrast administration, the line will be removed.  

 

 

 

 

 

Figura 6 Generally, a CT scan follows this process 
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3.9. Positioning  

The technologist begins by positioning you on the CT exam table, usually lying flat on your back. They may 
use straps and pillows to help you maintain the correct position and remain still during the exam. Many 
scanners are fast enough to scan children without sedation usually lying flat on your back or less commonly, 
on your side or on your stomach. 

3.10. Basic protocols and planning 

 non-contrast scan is best to determine the HU of homogenous renal mass or masses containing 
macroscopic fat 1 

 corticomedullary phase is best to delineate subcategories of renal cell carcinomas further 

 nephrogenic phase is best for optimal enhancement of the renal parenchyma, including the renal 
medulla, and will demonstrate enhancing components of a mass 

 excretory phase will demonstrate enhancement of calyces, renal pelvis and ureters. Many institutions 
will perform this around 5 minutes to demonstrate opacification of the ureters 

Technique (4 phase) 

 patient position 

o supine with their arms above their head 

 scout  

o diaphragm to the lesser trochanter 

Non-contrast scan 

 scan extent 

o mid-diaphragm to the iliac crest (covering kidneys) 

 scan direction 

o craniocaudal 

 scan delay 

o none 

 respiration phase 

o inspiration, breath-hold 

Corticomedullary phase 

 scan extent 

o mid-diaphragm to the iliac crest (covering kidneys) 

 scan direction 

o craniocaudal 

 contrast injection considerations (bolus tracking) 

o monitoring slice (region of interest) 

▪ level of the diaphragmatic hiatus or first lumbar vertebra at the aorta 
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 threshold 

o 150 HU 

 volume 

o 100 mL of non-ionic contrast at 3 to 5 mL/s (a higher flow rate will equal greater enhancement)  

 scan delay 2 

o corticomedullary  

▪ 20-30 seconds post bolus trigger (30-40 s after injection) 

 respiration phase 

o inspiration, breath-hold 

Nephrogenic phase 

 scan extent 

o mid-diagram to lesser trochanter (covering entire renal system) 

 scan direction 

o craniocaudal 

 contrast injection considerations 

 scan delay 

o nephrographic phase 

▪ 100 seconds post-injection 

 respiration phase 

o inspiration, breath-hold 

Excretory phase 

 scan extent 

o mid-diagram to lesser trochanter (covering entire renal system) 

 scan direction 

o craniocaudal 

 contrast injection considerations 

 scan delay 

o excretory phase 

▪ 5-10 minutes post-injection  

 respiration phase 

o inspiration, breath-hold 

 

 

https://radiopaedia.org/articles/hounsfield-unit?lang=us
https://radiopaedia.org/articles/iodinated-contrast-media-1?lang=us
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Figura 20 Basic protocols and planning 

3.11.Practical points 

 pseudoenhancement, an artifact encountered where the calculated density of a lesion is inaccurately 
increased, is a problem often noted in renal mass scans,  dual-energy CT via virtual monoenergetic 
images at a KeV range of 80 Kev to 90 KeV can minimize beam hardening and partial voluming and 
overcome this issue 

Results and Discussion 

The results of cases of the Abdomen (KUB) region display in this chapter and has been procedures by CT-
scan(Siemens) in Hilla General Teaching Hospital. 

 

 

 

 

 

 

 

 

 

 

 

Figura 21 Cases of Abdomen CT 

4.2. Cases of Abdomen CT 

4.2.1 case one 

4.2.2 Finding of Case One 

Benign Renal Masses.Unenhanced (Panel A) and enhanced (Panel B) CT scans show no enhancement in a 
simple cyst (arrows; Bosniak class I)with the density of water and imperceptible walls. An unenhanced CT 
scan of a minimally complex cyst (Bosniak class IIF)shows discontinuous, slightly thick calcification (Panel 
C, arrow). An enhanced CT scan of the same cyst shows min-2nd imally thickened internal septation (Panel 
D, arrow), with perceptible enhancement but no enhancing mural nodules.  

https://radiopaedia.org/articles/pseudoenhancement?lang=us
https://radiopaedia.org/articles/beam-hardening?lang=us
https://radiopaedia.org/articles/partial-volume-averaging-ct-artifact-1?lang=us
https://radiopaedia.org/articles/partial-volume-averaging-ct-artifact-1?lang=us
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3rdBosniakclassificationcategorizescysticmassesonthebasisoftheirradiologRicevcisheadracteristics.ClassIlesi
onsarebe-nign, nonenhancing simple cysts with thin walls and without any septa, calcifications, or solid 
components. Class II le-sions are benign cysts with a few hairline-thin septa; perceived enhancement, fine 
calcification, or a short segment ofslightly thickened calcification may be present. Uniformly high-
attenuation, well-marginated, nonenhancing lesions 3 cm in diameter or less (so-called high-density cysts) 
are included in this group. Cysts in this category do not require furtherFigure has been redrawn and type has 
been reset.evaluation. Class IIF cysts have multiple hairline-thin septa or minimal smooth thickening of the 
walls or septa that may Please check carefully.contain thick and nodular calcification; these cysts do not 
have measurable contrast enhancement. Totally intrarenal, nonenhancing, high-attenuation renal lesions 3 
cm in diameter or less are also included in this category. These lesionsrequire follow-up studies to prove 
benignity. Class III lesions are indeterminate cysts with thickened irregular or smooth walls or septa in 
which measurable enhancement is present; some are malignant. Class IV lesions are malignant; they have all 
the characteristics of class III cysts and also contain enhancing soft-tissue components adjacent to but inde- 
pendent of the wall or septum. Surgical removal is recommended. A small renal mass is shown in an 
unenhanced CT scan (Panel E, arrow) and in an enhanced scan (Panel F, arrow), with fat density diagnostic 
of angiomyolipoma. 

4.2.3 Case Two 

 

Figura 22 Case Two 

4.2.4 Finding of Case Two 

Incidental renal cell carcinoma at unen- hanced CT and at the corticomedullary and nephro- graphic phases 
of enhanced CT. (a) Unenhanced CT scan shows a 2.5-cm-diameter soft-tissue mass deform- ing the contour 
of the right kidney (arrow). (b) Con- trast-enhanced CT scan obtained during the cortico- medullary phase 
shows that the mass is hypoattenuat- ing compared with the renal cortex and has peripheral enhancement 
(arrow). The cortex is brightly enhanced, whereas the medulla is relatively unenhanced. (c) Con- trast-
enhanced CT scan obtained during the nephro- graphic phase shows the hypervascular mass is well de- 
marcated from the homogeneously enhancing renal parenchyma (arrow). The patient underwent nephron- 
sparing nephrectomy. The pathologic stage was T1 NX. 
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4.2.5 Case Three 

 

Figura 23 Case Three 

4.2.6 Finding of Case Three 

Case of Angiomyolipoma in 48 year old male patient (a) Axial Unenhanced CT demonstrates a well defined 
lesion arising from left kidney with fat attenuation and surrounding hyperdense collection. (b) Axial contrast 
image demonstrates heterogenous enhancement with non enhancing hyperdense collection. 

4.2.7 Case Four 

4.2.8 Finding of Case Four 

case of renal metastases was seen in 65 year male who was known case of lung carcinoma on treatment for 
same. Lesion was hypoechoic on ultrasound and on CT lesion was showing peripheral enhancement with 
central necrotic non enhancing areas. 

 

 

 

 

 

 

 

 

 

 

 

Figura 24 Case Four 
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4.2.9 Case Five 

 
Figura 25 Case Five 

4.2.10 Finding of Case Five 

Case of renal cell carcinoma in middle aged male who presented with hematuria on CT a large lesion 
involving whole of the left kidney with maintained contour with abnormal renal axis and displacing adjacent 
structure. (a) Unenhanced CT shows heterogenous lesion with peripheral calcification. (b) and (c) CMP & 
NP showing heterogenous enhancement. (d) Coronal MPR image demonstrating entire involvement of left 
kidney. 

Conclusion 

Helical CT scan (CT-Scan) has become the main diagnosis of many kidney diseases (renal mass).  where 
was The use of computed tomography in this research, as well as the assessment of image quality and 
diagnosis using the helical caliper, and to clarify common kidney diseases and how to diagnose them.  This 
study also dealt with a brief description of CT scan, physics of CT-Scan imaging, CT-Scan technology and 
the protocols used.  Several patients with different abdominal (kidney) symptoms were examined by CT-
Scan type (Siemens) located in Hilla General Teaching Hospital.  CT-Scan imaging provides technical 
flexibility and good diagnostic images, in addition to the fact that the diagnosis was perfect, which suits the 
patients' symptoms 
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