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ABSTRACT

Background and purpose: To evaluate the accuracy of computed tomography in preoperative assessment of solid renal
tumor concerning types, and staging on basis of radiological features of the tumor.

Methods: This is a prospective study conducted upon 55 patients whose age range from 6 months to 81 years old. The
examinations were done in hospital of Erbil teaching centre in department of radiology. The period was between December
2010 to January 2012. The patients were referred to CT unit for evaluation of suspected case of solid renal mass. In all
patients Computed tomography were done pre and post intravenous contrast and delay after 10 minutes imaging were
obtained and lesion where analyze on basis of size, density, enhancement, extension, lymph node and vascular involvement,
and metastases and final diagnosis obtained based in histopathology study.

Results: of the 55 cases. 40 (72.7%) were renal cell carcinoma, 4 (7.2) were Wilms tumor, 2 (3.6%) transitional cell
carcinoma, 2 (3.6) lymphoma, 1 (1.8%) metastases, 5 (9.2%) angiomyolipoma, 1 (1.8%) oncocytoma. The malignant
lesions as a whole were (89%) and benign mass (11%). 1. The sensitivity, specificity, accuracy, negative predictive value,
positive predictive value in diagnosis of RCC were 100%, 86.6%, 96.3%, 100%, 95.2% respectively. Conclusion:
Computed tomography is accurate in preoperative assessment of solid renal tumor considering characterization, extension
and staging.
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INTRODUCTION
Anatomy

In the typical patient, there are two kidneys, each of which consists of a peripheral cortex, central medulla, renal sinus fat,
vessels, and urothelial structures. The Kidneys are located within the retroperitoneal space to each side of the vertebral
bodies at the level of T10-L2. The kidney margins are generally smooth. Renal length is relatively stable at 9 to 13 cm from
ages 20 to 50 and gradually decreases thereafter. The extensions of cortex between the renal pyramids are given a special
name: the columns of Bertin. [1-4]

Anatomy in CT: On CT, the transverse contour of the kidney is smooth and oval, with an anteromedial break in the renal
outline at the hilus where the vascular pedicle enters. The renal fascia is commonly visualized on CT, especially when the
fascia is thickened. [2,4]. The densities of the renal medulla and renal cortex on non-enhanced CT are very similar, and they
are similar to the attenuation of the liver. The normal renal parenchyma is of intermediate density, measuring between 30
and 60 HU on non enhanced CT. [1,5]. The central renal sinus has fat attenuation with linear fluid-attenuation renal vessels
coursing from the aorta and toward the inferior vena cava. [1]

Four distinct phases of renal enhancement canbe imaged depending on acquisition time. The timing of these phases varies
with the speed of intravenous contrast injection. We routinely inject100-120 ml of non-ionic contrast in a large
antecubitalvein at a rate of 3 ml/s.[6].The arterial phase: During this short phase, which occurs at about 15-25 s after the
initiation of intravenous contrast injection, there is maximum opacification of the renal arteries. The renal veins also usually
opacify in the late arterial phase. This phaseis important for imaging potential renal donors orpatients with suspected renal
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arterial pathology. [6]. The structure of the kidney is best demonstrated at the “cortico-medullary phase,” which is at
approximately 40 seconds following the intravenous administration of iodinated contrast medium. There is intense
enhancement of the renal cortex, while the medulla remains relatively less enhanced. This phase provides information about
the vascularity of solid renal masses and is also the best phase for maximum opacification of the renal veins.[6-7].

The homogeneously dense nephrographic phase is achieved later about 80 seconds and lasts up to 180 seconds after the
start of injection, and it offers the best opportunity for discrimination between the normal renal medulla and a renal mass.
The nephrographic phase is the most valuable for detecting renal masses and characterizing indeterminate lesions. When
the cortex and medulla are evenly enhanced, the medulla may eventually even be of higher attenuation than the cortex.
[4,8].The collecting system including calyces, infundibula, and renal pelvis seen in excretory or urographic phase typically
begins 3 to 5 minutes after injection. At this time, the renal medulla may be slightly more enhanced than the cortex as
contrast is excreted from the renal tubules. During the excretory phase, dense contrast fills the collecting systems, the
ureters, and eventually the urinary bladder. [1,9]. CT urography is a relatively new technique that is progressively replacing
conventional intravenous urography (IVU). It is being increasingly used for indications such as hematuria of unknown
cause because of its ability to examine the entire genitourinary tract in a single study. However, it remains limited in
evaluation of the urothelium compared with IVU because of its lower spatial resolution. [4]

CT urography allows a contrast medium—enhanced reconstructed view of the ureters. This technology is dependent on the
imaging and processing capabilities of the scanner and workstation, and most modern scanners have the capability of
producing excellent images. The technique involves capturing traditional cross-sectional images from the helical scanner
during the late excretory phase. The images are reconstructed into a CT urogram with a similar gross appearance from that
of IVU. [3]

Role of the CT in renal tumor: CT quickly emerged as a powerful tool in the diagnosis of many diseases of the urinary tract,
including renal masses. Plays a crucial role in the diagnosis, management, and follow-up. [10-11]. The traditional role of
diagnostic imaging in patients with a renal mass is to detect and characterize the mass and to stage neoplastic disease.
Computed tomography is a rapid, easily performed, and safe diagnostic imaging technique that provides valuable
information about a wide spectrum of renal disorders. CT is highly accurate for determining the nature and extent of renal
masses and plays a valuable role in assessing patients with renal cystic disease, renal trauma, renal infections, renal blood
flow disturbances, and hydronephrosis of unknown cause. Multidetector CT (multislice CT) promises to provide even more
rapid assessment of the kidneys and a higher accuracy in the evaluation of renal masses and of the renal blood vessels than
is provided by single-detector helical CT. [4,12]

The main advantages of CT include a wide field of view, the ability to detect subtle differences in the x-ray attenuation
properties of various tissues, good spatial resolution, anatomical cross-sectional images, and operator independence. [13]
Renal blood supply and drainage: Five or six veins arise within the kidney and join to form single renal vein in 85%, which
runs anterior to the artery within the renal pelvis. The right renal vein has a short course, running directly into the IVC. The
left renal vein runs anterior to the abdominal aorta and then drains into the IVC. The left renal vein receives tributaries from
the left inferior phrenic vein, the left gonadal and the left adrenal vein. [6,14] . The main renal arteries originate laterally
from the aorta, level of the superior margin of L2 just below the origin of the superior mesenteric artery. [2,14]

Solid Renal tumor: In general, any enhancing solid mass in the kidney should be considered a renal neoplasm. However, it
should also be kept in mind that all enhancing solid renal masses do not represent a renal neoplasm. [15]

Renal tumors are a common clinical problem, often detected in asymptomatic patients. Kidney tumors are classified as
benign or malignant depending on their histopathological features. [7,9].Over the past decades, investigators have proposed
several classification schemes for renal masses, although not one has been universally accepted as being both simple and
comprehensive. [11]

Renal cell carcinoma (RCC):

Renal cell carcinoma is the commonest renal malignancy, comprising 85% of all malignant renal tumors. It occurs
bilaterally in 3-5% of cases, accounting for 3% of newly diagnosed neoplasms. The peak age of incidence is the sixth
decade, and there is a male-to-female preponderance of 3:1. [16,17]. The tumor is rare in children. Less than 2% of all
cases of renal cell carcinoma occur in pediatric patients, with 4% are familial.[3,18]. Clear cell RCC is the most common
subtype (70%) and has a less favorable prognosis than do papillary RCC (13%-15%) and chromophobe RCC (5%). [19-20].
Predisposed factors include Von Hippel-Lindau syndrome (25%) which consist of multiple often small intracystic tumors
(hemangioblastoma, retinal angioma, renal cysts) manifesting at a young age. Other predisposing factors such as
hemodialysis (in 1.4-2.6%), acquired cystic disease of uremia (3.3-6.1%) and tobacco. [14]. Clinically the most common
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presentations are hematuria (50-60%), pain (40%), and a palpable abdominal or flank mass (30-40%), with the entire triad
present in only about 10-20% of patients. More than 50% of these tumors are presenting as asymptomatic incidental
findings on 1\VU, abdominal ultrasound, or CT scans.[7,21]. The radiological features of RCC are well marginated often
lobulated solitary mass, focal bulge in renal contour, enlargement of affected part of the kidney. Calcification is seen in 15-
20% usually central and amorphous or peripheral curvilinear in cystic RCC. Neoplasms may be hypodense, isodense , or
hyperdense compared with normal renal parenchyma on nonenhanced CT scans. [4,14]. Approximately 5% to 10% of
instances of renal RCC have a cystic appearance (2%-5% are predominantly cystic). [9,22]

After administration of intravenous contrast medium, most RCCs enhance, but usually to a lesser extent than normal renal
parenchyma. Enhancement is often heterogeneous because of tumor hemorrhage or necrosis. Small RCCs, however, often
have distinct, smooth margins. [4]. Finally, it is also possible that a large RCC may engulf a small portion of fat in the renal
sinus or perinephric fat, or even a small adjacent angiomyolipoma, giving the appearance of a larger angiomyolipoma
containing a small amount of fat. [15]. Frank invasion and perforation of the collecting system or renal capsule are found in
approximately 20% of cases, although displacement of these structures is a more common finding.[3].

Tumor growth into the renal vein occurs in 30% of cases and extension into the IVC in 5% to 10% of cases. Detection of
venous invasion is critical to surgical planning. The thrombus often is vascular and may show arterial enhancement.[1-2].
Extension of tumor into perirenal fat or adjacent liver spleen, or paraspinous musculature; interruption of perirenal fascial
planes; and perihilar and per vascular adenopathy can be assessed accurately on good-quality CT images. [23]. Infiltrative
pattern of RCC can be seen but this type of tumor is quite rare, probably representing about 1%-2% of renal cell carcinomas
in both radiologic and pathologic series. [24]. The TNM system is the most widely used system for staging renal cancer and
is shown in (Table 1). [57]

Table 1: Staging of RCC: TNM system

Disease extent

Tumor confined to kidney, <4 cm Tla
Tumor confined to kidney > 4cm,but <7 cm Tlb
Tumor confined to kidney > 7 cm T2
Tumor confined to kidney < 7cm but not <10cm T2a
Tumor confined to kidney < 10 cm T2b
Tumor spread to renal vein , perinephric fat T3a
Tumor spread to 1V cava infra diaphragm T3b
Tumor spread to 1V cava above diaphragm T3c
Tumor spread out side Gerota's fascia T4
No nodal involvement NO
Metastases to regional lymph node(s) N1
No distant metastases MO
Distant metastases M1

Oncocytoma:

Renal oncocytoma is an uncommon 3% to 6% of renal neoplasms. Although renal oncocytoma is often detected as an

incidental renal mass in an asymptomatic adult, it must be differentiated from other renal tumors, particularly renal cell
: [2,25]

carcinoma.

Oncocytomas typically appear as well defined sharp border mass and homogeneous with central scar in CT or spoke-wheel
appearance in angiography. #2

Lymphoma:

Renal lymphoma is most often seen in conjunction with multisystemic, disseminated lymphoma or as tumor recurrence.
renal lymphoma may also be seen in immunocompromised patient or rarely, as primary disease. °
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The incidence of renal involvement in patients with lymphoma ranges from 34% to 62% in several autopsy series. Imaging
studies underestimate the incidence of renal involvement, with CT detecting renal disease in only 3-8% of patients with
known lymphoma. "1, The pattern of appearances in children showed similar characteristics to that described in adults;
however, the appearance of multiple, bilateral renal masses was heavily prevalent in children. 8 The most common
pattern of renal lymphoma detected at imaging is that of multiple bilateral renal masses. Other less common forms of
involvement include solitary mass, direct invasion of renal parenchymal involvement from retroperitoneal and renal hilar
lymphadenopathy, and a perirenal rind of soft tissue. *°!

Angiomyolipoma (AML):

Renal angiomyolipoma (AML) is typically a solid lesion, composed of adipose tissue, dystrophic vessels, and smooth
muscle cells, lacking an epithelial component. This unusual benign tumor accounts for 3% of all solid kidney tumors, with
a female predominance (sex ratio 4: 11) between 40-70 yr. It can occur sporadically in 80-90% which is usually focal and
unilateral or in association with phacomatoses (20%) AMLs associated with Tuberous Sclerosis TS are usually bilateral and
multifocal, and can occur at any age and in either sex. B%% Most common signs and symptoms are asymptomatic,
incidental CT finding, hematuria, flank pain or palpable flank mass, acute abdomen (spontaneous hemorrhage, rupture).
Occasionally hypertension & chronic renal failure. B2

Imaging Features The key diagnostic feature of angiomyolipoma is the presence of areas of fat attenuation (less than -20
HU) within the tumor at CT 95% (minimal-fat AML in 5%). A varying amount of soft tissue is also visible and determines
the degree of enhancement of the lesion after intravenous administration of contrast material. 4%

Metastases:

The kidney is a common site of metastases, with reported incidences of 2 to 20% at autopsy. The tumor that most
commonly metastasizes to the kidney is lung carcinoma. Other tumors include breast, stomach, melanoma, and contralateral
renal cell carcinoma. B4

Transitional cell carcinoma (TCC):

Urothelial cancers of the renal pelvis and collecting system constitute approximately 10%-15% of all renal tumors: 90% are
transitional cell carcinoma (TCC), 9% are squamous cell carcinoma, and 1% are mucinous adenocarcinoma. Most tumors
occur in the 6th and 7th decades of life, with males affected three times more often than females. B! . The hallmark of TCC
is multiplicity and recurrence. Nearly 2-4% of patients with bladder cancer develop upper tract TCC, but 40% of patients
with upper tract TCC develop bladder cancer. !

TCC of the upper urinary tract has three general CT appearances: a focal intraluminal mass, urothelial wall thickening, and
an infiltrating mass enhances after administration of I\ contrast material. ")

Wilms:

Wilms tumor (nephroblastoma) accounts for 87% of pediatric renal masses and occurs in approximately 1:10,000 persons.
Its peak incidence is at 3—4 years of age, and 80% of patients present before 5 years of age. Wilms tumor is bilateral in 4%-—
13% of children. ™. On unenhanced CT scans, Wilms tumor characteristically appears as a large (mean diameter 11 cm),
spherical, at least partially intrarenal mass, and can cross midline and cause displacement of the vessels rather than
encasement.

Following contrast administration, the tumor enhances less than the surrounding normal parenchyma. Most tumors
(approximately 80% of cases) are heterogeneous with low-attenuation areas representing necrosis, hemorrhage, or cystic
degeneration. Calcification seen in 10%. "** with Wilms tumor, it is crucial that the inferior vena cava be evaluated, as
the tumo[rl6c%1;§en grows directly into the renal veins, the inferior vena cava, and occasionally the heart., seen in 4% of
patients. ™

Preferred locations for metastases are the locoregional lymph nodes and the lung. Liver metastases are possible. Other
distant metastases, e.g. in the skeletal system, are rare. 1%

Aim of the study: To evaluate the accuracy of computed tomography in preoperative assessment of solid renal tumor
concerning types, extension and staging on basis of radiological features of the tumor.
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PATIENT AND METHOD

Patients: This is a prospective study conducted upon 55 patients whose age range from 6 months to 81 yr with mean of age
51.6 yr. The examinations were done in hospitals of Erbil Teaching Center in department of radiology. The period was
between December 2010 to January 2012. the patients were referred to CT unit for evaluation of a known case of solid
renal mass discovered by previous CT or other imaging modality mostly from US (we excluded cystic mass either simple
or complicated). In this study 51 cases underwent partial, total nephrectomy or FNAC and the diagnosis and staging was
established on the basis of surgical and pathological finding. While 3 cases were diagnosed as AML by noticing fat density
within the masses and showed no complications. Two experienced radiologist reviewed the CT studies in an independent
fashion.

Methods: CT scans were obtained by Somatom emotion unit (Siemens,Germany) , single — slice spiral scanner spiral
scanner, 120-130 KV and 90 mAs.

Patient was fasting for 6 hrs, in lying supine position and axial section with slice thickness (8 mm) and in case of small
lesions we were used 5 mm. In all pt CT scan was done before and after IV contrast (unenhanced phase is required for fat,
calcification and hemorrhage detection), the intravenous injection was low — osmolar, non — ionic contrast medium that was
administrated manually (50 — 100 ml of lohexol 350 mg/ml) and scanning start after 50 secs for parenchymal phase which
is better for tumor assessment and delay after 10 minute for collecting system analysis. Using 20 HU as cutoff point for
evaluation of enhancement state. About oral contrast (30 cc of gastrografin in 1 liters of water administrated orally 2 hours
prior to scanning) was used. The characteristics of the masses on images were recorded for each examination. The size (the
size was defined as the maximum diameter measured and in case of irregular shaped tumor the largest measurement was
recorded), density, degree of enhancement, extension, and lymph node and venous involvement, all evaluated in axial and
multi planar reconstruction.

RESULTS
Sex and age distribution (Table 2) :In this study of 55 cases with mean age 51.6 yr. 33 (60%) were male with mean age
50.3 yr and 22 (40%) were female with mean age 52.5 yr and male to female ratio 1.5:1 (Table 3). In this study 5 cases

were below 10 yr ( were diagnosed as 4 wilm's and 1 lymphoma). 1 case was RCC in 22 yr old with (Von Hippel-Lindau),
while the other were above 35 years old.

Table 2: gender distribution by age groups

Sex No %
Male 33 60
Female 22 40
Total 55 100

Table 3: frequency distribution of the study sample by sex

Groups of Gender
age Total Total
Male Female no %
No % No %

0-9 2 3.6 2 3.6 4 7.2
10-19 0 0 1 1.8 1 1.8
20-29 1 1.8 0 0 1 1.8
30-39 1 1.8 2 3.6 3 5.5
40-49 2 3.6 2 3.6 4 7.2
50-59 13 23.6 6 11 19 34.5
60-69 10 18.1 6 11 16 29.1

70- 4 7.2 3 55 7 12.7
Total 33 60 22 40 55 100
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Size:
In this study the size was between 1.5 — 11 cm, mean 4.8 cm. The smaller one was AML and the larger one was Wilms
tumor.

Site and side distribution (Table 4):

In the current study 50 (90.9%) tumors raised from the renal parenchyma and 2 (TCC) from collecting system while 3 were
diffuse (1 was lymphoma and 2 cases were RCC), 30 (54.5%) cases were located in the right kidney and 25cases in the left
kidney ( 45.5%) with right to left ratio was 1.2:1 (Figure 1).

Table 4: frequency distribution of the study sample by side

Affected side No %
Right 30 54.5
Left 25 455
Total 55 100

right kidney

left kidney "
55%

45%

Figure 1: pie chart shows frequency distribution of the study sample by side.
Final diagnosis (benign and malignant lesions) (Table 5):

About 55 cases 49 ( 89%) were malignant and 6 (11%) were benign lesion.
Out of malignant lesions 40 (72.7%) were RCC which was the commonest type of malignant lesions, 2 (3.6) TCC , 2
(3.6%) lymphoma, 1 (1.8%) metastases and 4 (7.2%) Wilms tumor (Figure 2).

Out of 4 cases with Wilms tumor 1 case was in 10 yr while other between 2 -5 yr tumor (Figure 3). The sex distribution 2
were in male and 2 were in female, the mean size was 6.6 cm with range of 4.5-11cm. all were heterogeneous in attenuation
and 1 case was show calcification,

Regarding lymphoma 2 cases were seen, the first in a 6 m was presented as diffuse bilateral lesion diagnosed as primary
non Hodgkin. The second case presented as multiple masses in a 59 yr and diagnosed as 2ry NHL.

Regarding 2 cases of TCC 1 was seen in a 66 yr old female which showed single lymph node involvement and the second
was in a 81 yr old male was confined to the collecting system (Figure 4).

Regarding adenocarcinoma metastases proved by histopathology was seen in 1 case in male as single mass measured 4.5
cm with no history of primary and CT diagnosis was RCC.

About benign masses the final diagnosis were as following. 5 cases were AML 3 were in female and 2 were in male 2
underwent surgery with size more than 4 cm and 3 cases less than 3 cm were diagnosed by detection of fat in CT (Figure
5).

1 case was oncocytoma measuring 5 cm seen in a 62 yr old male it was located in the upper pole of the right kidney and
shows the typical central scar (Figure 6).
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Table 5: Frequency distribution of the renal tumor by final diagnosis

Types of the tumor Male Female Total
No % No % No %
Malignant RCC 26 47.2 14 255 40 72.7
TCC 1 1.8 1 1.8 2 3.6
Wilms 2 3.6 2 3.6 4 7.2
Lymphoma 1 1.8 1 1.8 2 3.6
Metastases 1 1.8 0 0 1 1.8
Benign AML 1 1.8 4 7.2 5 9.2
Oncocytoma 1 1.8 0 0 1 1.8
Total 33 60 22 40 55 100
wilms 7.2%
lymphoma 3.6%
EE3 6
metastases 1.8%
RCC72.7%

AML 9%

oncocytoma 1.8%

Figure 2: pie chart shows the distribution of solid renal tumor by final diagnosis

RCC: In our study we diagnosed 42 cases of RCC based on CT finding of which the final diagnosis based on
histopathology , 40 were RCC, 1 metastases and loncocytoma.
So the sensitivity, specificity, accuracy, NPV, PPV in diagnosis of RCC were 100%, 86.6%, 96.3%, 100%, 95.2%

respectively.

RCC and age: The percentage of RCC in this study by the age group shown in the (Figure 3) .The mean age (56.1yr)
range (22-78yr).The highest percent was between50-59yr (16 cases (40%)).1 case was seen in 22 year old male with
known case of Von Hipple-Lindau and the older one 78 years old male with history of contralateral side RCC underwent

nephrectomy.
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Figures 3: histogram of the frequency distribution of RCC by age groups
The side and site:
Regarding 40 cases of RCC 22 (55%) were involved the right kidney and 18 (45%) involved the left side with ratio 1.2:1,
16 (40%) were in  lower pole 10 (25%) in upper and 12 (30%) in mid zone, our study showed 38 (95%) cases of RCC
were focal masses of which 36 exophytic (90%) and 2 (5%) within the kidney out line, the other 2 (5%) were infiltrative
which is rare finding in the renal cell carcinoma(Table 6).

Table 6: frequency distribution of RCC by side and site

1.Affected side No %
Right

Left 22 55
18 45

2.Affected site
Lower zone 16 40
Upper zone 10 25
Mid zone 12 30
Diffuse 2 5

RCC and size:

In this current study of 40 cases of RCC the mean size (4.6 cm) and median size 5.5 cm with range between (2-9cm). the
size above 5 cm usually show high stage either local extension or distant metastases as seen below.

RCC and gender:

Out of 40 cases with RCC 26 (65%) male and 14 (35%) female with male to female ratio 1.8:1 (Figure 8)
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M male

M female

Figure 4: pie gram shows the frequency distribution of RCC by se
RCC and venous involvement:

9 (22.5%) cases of RCC were show venous involvement, 5 cases in the right renal vein, 4 in the left renal vein and 3 (7.5%)
cases IVC extension of which all show renal vein involvement 2 with right vein and 1 with left renal vein. CT was
diagnosed all cases of venous involvement correctly with accuracy 100%.

RCC and adjacent organ invasion:

In this current study the adrenal gland was involved in 6 cases (15%) 4 cases were in the right and 2 in the left. All were
seen in case of large tumor and the adrenal gland cannot be visualized individually and looks continuous with the proper
tumor.

The Gerota's fascia involvement were seen in 4 cases (10%) , 2 case were on the left and 2 on the right. The NPV for
adjacent organs spread was 100% in this study.

RCC and perinephric invasion:

18 (45%) cases showed perinephric spread and 22 (55%) were localized to the kidney of which 14 (63.6%) were below 5
cm (T1), in this study 1 case was false negative due to microinvasion and 1 case was false positive due to inflammation , so
the sensitivity, specificity, accuracy, NPV, PPV were 94.7%, 95.2%, 95%, 94.7%, 95.2% respectively.

RCC and Lymph nodes:

In this current study we depended on the size of 1 cm of the short axis as cutoff point for lymphadenopathy. 10 cases were
diagnosed as lymphadenopathy based on CT of which the final diagnosis were 9 cases were show lymph nodes
involvement and 1 case was hyperplasia, and False negative seen in 1 case with micro invasion . So the total number were
10 cases (25%) , 6 on the right and 4 on the left. So the CT sensitivity, specificity, accuracy, NPV, PPV were 90.9%,
96.5%, 95%, 96.5%, 90.9% respectively.

RCC and distant metastases:
Within the duration of our study 6 cases (15%) were presented with distant metastases, of which 4 cases were presented

with liver metastases, 3 with lung and one with bone metastases to the vertebra. (2 cases show 2 site of metastases the 1st
with liver and bone metastases and 2" was liver and lung metastases).
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Figure 5: histogram shows results of CT and surgery
RCC and Radiological features (Table 8):

Out of 40 cases with RCC on unenhanced phase 20 (50%) were homogeneous of which 11 (72.5%) hypodense 9 (22.5%)
isodense and 20 (50%) were hetrogeneous density, mean attenuation ( 39 HU) range 23 -55.

All showed enhancement post IV contrast with mean 108 HU enhancement range 24 - 220H , 9 (22.5%) homogeneous
enhancement of which 6 ( 66.6%) were below 3 cm and 31 (77.5%) were heterogeneous. out of 40 cases 28 (70%) show
enhancement less than renal cortex, 6 (15%) were iso and 6 (15%) were hyper than renal cortex.

Calcification was seen in 10 (25%) as amorphous or irregular pattern.

In this current study calcification was seen in 11 tumors, 10 were RCC and 1 was Wilms tumor).
Hemorrhage was seen in 2 cases (5%).

Table 8: CT features of RCC

Radiological findings
No %
Homogeneous 20 50
Heterogeneous 20 50
Precontrast Isodense 11 27.5
Hypodense 9 22.5
Calcification 10 25
Hemorrhage 2 5
Homogeneous 9 22.5
Post contrast enhancement
Heterogeneous 31 77.5
enhancement
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DISCUSSION

CT plays a central role in the evaluation of a patient with renal tumor. This study shows CT was an accurate in the
preoperative evaluation and staging of the solid renal tumor. This study showed among all solid renal tumor 89% were
malignant and 11% benign although this is high percentage but in population the malignant tumor is still more than
benign lesion and it is comparable to Zhang et al ! and Lechevallier et al “?'Regarding final diagnosis RCC 40 (72.7%)
which was identical to Walter et al ! but higher than Basim™? because the study has included non neoplastic and cystic
masses and less than Zhang et al (" where RCC formed 80% of solid renal tumor. 2 cases were TCC (3.6%), 2 (3.6%)
lymphoma, 4 (7.2%) Wilms and 1 (1.8%) was metastases (adenocarcinoma metastases) which is consistent with Zhang et al
1 and Lechevallier et al %

In our study the analysis of the solid tumor regarding age in 55 cases ranged between 6m - 81 yr with mean age 51.6 yr and
median 58 yr. Regarding gender 33 (60%) were male with mean age 50.3 yr and 22 (40%) were female with mean age
52.5 yr, male to female ratio 1.5:1. This result was consistent with that of Zhang et al ! .In this current study the largest
tumor seen measured 11 cm in its largest measurement and diagnosed as Wilms, while the smallest mass measured 1.5 cm
and diagnosed as AML, the range was 4.8 cm. this result goes well with study was done by Basim™? and Lechevallier et al
1421 Among all solid renal tumors in this study 50 cases were focal and arise from the renal parenchymal (90.9%), 2 from
collecting system (3.6%) were TCC and 3 were diffuse 5.5% (1 lymphoma and 2 RCC).

Regarding side (54.5%) of lesions were seen in right kidney and 45.5% were in left kidney, this result is consistent with that
stated by Zhang et al *!

Renal Cell Carcinoma (RCC):

RCC and size: In this study the mean size and median size were 4.6 and 5.5 cm respectively with range between 2-9 cm
and this results were near to results of a study made by Brookman et al “Jand Catalano. et al ! It is so obvious the
relation between the size and aggressive behavior of the tumor.

Age and gender distribution: Regarding RCC the mean age were 56.1 yr range 22-78yr the highest percent in 50 decade
with male to female ratio 1.8:1 which is comparable to results by Basim!*?, Catalano. et al ¥*!, Davidson et al [*! and
Ruppert et al 7

RCC and location: Regarding the site and the side distribution about 16 (40%) seen in the lower pole, 10 (25%) upper and
12 (30%) mid part which is comparable to prior study Atwell et al “® and Basim®2. In this study out of 40 cases of RCC
were more in right 22 (55%) than in left 18 (45%) with ratio 1.8:1 same results by studies Atwell et al “® and also
consistent with that stated by Basim™? and Zhang et al ™!, while our results not consistent with that stated by Davidson et
al "' which show that 52.4% on the left. although there is no significant in difference in the side.

Our study was showed 38 (95%) cases of RCC were focal masses of which 36 exophytic (90%) and 2 (5%) within the
kidney out line, the other 2 (5%) were infiltrative which is rare finding in the renal cell carcinoma. These goes well with the
results stated by Gervais et al %I,

RCC and radiological features: Some radiological features are important in determining the nature of the tumor and the
aggressive behavior like necrosis, calcification, extension and enhancement. In this study considering 40 cases of RCC on
unenhanced CT with mean attenuation 35 HU, 20 masses (50%) were homogeneous (11 hypodense (27.5%) and 9 (22.5%)
isodense) and 20 (50%) were heterogeneous. Post IV contrast all tumor showed enhancement with mean range 108 HU,
majority showed heterogeneous enhancement 31 (77.5 %) and 28 (70%) were enhanced less than renal cortex. This result
is consistent with that results by Graser et al ™, and also with that of Zhang et al " and Ruppert et al "1,

About calcification of 55 cases were noted in 11 tumor (20%) 10 25% were RCC in one case in wilm's, so calcification
mostly seen in malignant tumor consistent with study of and DanielWWet al ®*! and Zagoria et al *?.

RCC and TNM staging: The goals of radiologic imaging are to detect and stage the 1ry tumor and the CT is considered
the main technique. Treatment of RCC is based on tumor stage which depend on tumor size, extent and venous
involvement.

Regarding staging 16 (40%) were T1, 4 (10%) T2, 16 (40%) T3, and 4 (10%) T4, comparable to what is reported by Hsu et
al ® and not consistent with that reported by Zhang et al ®* which show T1 was 81%, T2 6% and T3 13% mostly because
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the last study was dealing with smaller tumor with mean size 2.3 cm. This show increase percentage of early stages mostly
due to increase incidentally tumor detected by imaging technique mostly Ultra Sound.

RCC and venous involvement: Out of 40 cases of RCC 9 cases (22.5%) were show renal and caval venous involvement, 5
on the right and 4 on the left, of this 3 cases (7.5%) were show IVC extension all were infrahepatic. These result s are
similar to that estimated by Catalano et al **! and Zeman et al !,

Assessment of the venous system is essential because it is very important in treatment planning and CT is an effective
method for identify and localized the extent of the tumor thrombus in all patient Welch et al™®

RCC and perinephric invasion: This study shows that 55% were localized to the kidney with 63.3% were below 5 cm
(T1), out of the 40 cases 18 cases were diagnosed with perinephric invasion based on CT, the final diagnoses were 18 cases
with invasion , 1 case was false positive due to inflammatory reaction and 1 case was false negative due to micro invasion
and no image criteria exist to diagnose such invasion.

The sensitivity in extra renal extension was 94.7%, specificity 95.2% and accuracy was 95%. The NPV and PPV were
94.7% and 95.2% respectively. This data is comparable with that of Catalano et al **! and Hsu et al !,

The perinephric invasion with lymph node assessment are considered most of the CT limitation in this and other studies
which can lead to over or under staging.

RCC and adjacent organs: The most common organ to be involved is adrenal gland. In our study 6 (15%) of RCC show
suprarenal gland involvement with 100% NPV. This is nearly going with that reported by Catalano et al**!.

Evaluation of suprarenal gland is useful in adrenal sparing nephrectomy to reduce the risk of future adrenal insufficiency.
Involvement of the Gerota's fascia were seen in 4 cases (10%) all were in mass more than 5 cm and 3 of them associated
with adrenal gland extension. CT can detect spread of the tumor outside Gerota's fascia with high efficacy with NPV 100%
in this study.

RCC and lymph nodes: In this current study 10 cases were diagnosed as lymphadenopathy with 1 case false positive
(2.5%) which showed hyperplasia and 1 case false negative (2.5%) due to micro invasion. 6 were on the right and 4 in the
left. This is mostly because the principle of assessment the lymph nodes in CT depend on the size with 10 mm as cutoff
value.

So the CT sensitivity, specificity, accuracy, NPV, PPV in lymph nodes assessment were 90.9%, 96.5%, 95%, 96.5%, 90.9%
respectively. This results is consistent with that of Catalano et al ! and Basim™%

Distant metastases: This study shows 6 cases (15%) of the patients with RCC show metastases 4 cases with liver
metastases , 3 lung metastases and one to the bone, this results are similar to that stated by Catalano et al ¥ CT is very
accurate in detecting and screening for metastases to determine the treatment planning.

Other[ n’]1alignant lesions: In our study other malignant masses were diagnosed as following which is comparable with
Basim!*? :

1. 4 cases were Wilm's tumor , 3 were aged between 2-5 yr old and 1 case was at 10 yr old. 2 cases were in males and
2 were in females. The mean size was 6.6 cm range between 4.5-11 cm. all were heterogeneous and one case was
show calcification.

2. 2 cases were lymphoma, the 1% one was 1ry NHL which is very rare in the kidney and the 2" was presented as
multiple masses in the kidney which was 2ry NHL.

3. Regarding TCC 2 cases were diagnosed 1 was in female which showed regional lymph node involvement and 1 in
male was localized to PCS and follow up of both cases is advised for extra renal TCC.

Benign mass: This is considered limitation of this study due to small number of benign mass.
1. Six cases (11%) of our study were benign masses 5 AML, 2 cases underwent surgery due to large size and
complications. All cases were diagnosed by detecting fat within the mass and this consider diagnostic criteria.

2. One case was Oncocytoma (1.8%) seen in 62 yr old male in the right side measured 5 cm and show enhancement
and central scar which develop in 30-50% of Oncocytoma according the text books.
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CONCLUSION

CT remains an established tool in diagnosis and characterization in any patient with renal mass because it is fast,
available, non invasive, non operator dependent and shows excellent anatomical details.

CT is the most frequently used technique for staging and preoperative assessment of solid renal tumor with some
limitation mostly in the perirenal invasion and lymph nodes involvement. But show high accuracy in venous extension
and direct or distant metastases.

TNM staging is now the most widely used for staging which is important in treatment and reflect the survival.

Renal cell carcinoma is the commonest cause of solid renal mass.

The contrast medium should be injected dynamically instead of manual injection to increase the sensitivity of lesion
detection.
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