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The Value of Spiral Computed Tomography in Diagnosis of
Renal Mass Lesions
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ABSTRACT:

BACKGROUND:

This prospective study was done in spiral CT units at Al-Yarmook teaching hospital & Al-Kadhmia
teaching hospital , in the period from October 2005 to October 2007, 40 Patients with renal masses
were examined

OBJECTIVE:

To evaluate the role of spiral CT in the diagnosis of renal mass lesion. Agreement between spiral CT
with histopathology in diagnosis of renal masses by spiral computed tomography.

PATIENTS & METHODS :

Forty patients with renal masses were referred to spiral CT examination , they were referred from
urology department . The final diagnosis of most cases was confirmed by surgery and histopathology
in (36) cases. The patients ages ranged from (3-79) years. Data collection regarding age, sex,
occupation, history of cigarette smoking, history of renal stones, clinical presentation, past history,
family history of renal disease, history of trauma and previous history of hospital admission were

made.
RESULTS:

The most common age group affected was (50-59) most frequently Presenting symptom was

haematuria .

The sensitivity 76.9%, specifity 97%, PPV 78%, NPV 96.4% and accuracy of CT in diagnosis of

renal masses was 96%.
CONCLUSION:

This study shows that CT is highly specific and accurate for diagnosis of renal masses and especially
the renal cell carcinoma,which is the most common tumor detected in this study.
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INTRODUCTION:
Computed tomography (CT) is widely accepted as
the imaging modality of choice for detection and

characterization of renal masses . It can
accurately assess pseudomasses and  other
anatomical abnormalities and can provide

attenuation values that can confirm the presence of
fluid in cysts or fat as in angiomyolipoma®. The
primary reason to investigate a renal mass is to
exclude a malignant neoplasm.

Renal masses were classified based on pathology
(malignant, benign or inflammatory)® or based on
a radiographic appearance (simple cyst, complex
cyst, fatty tumors and others) ®, or can be
categorized into cysts, tumors, inflammatory
lesions®. Spiral computed tomography is accepted
as the state of art technology in staging of renal cell
carcinoma (RCC) due to its ability to obtain
multiple scan through the area of interest with
accuracy rate of 90-95% © and sensitivity of 94%

Al — Yarmook Teaching Hospital

in detecting of small tumors @, also spiral
computed tomography provides the high quality
CT examination and is prerequisite for
characterization of cystic mass lesions.

The Bosniak classification system in which CT
features are used to classify cysts in four categories
(benign,  complicated  benign, intermediate,
malignant)®.

Class (I) Lesions are simple benign cysts that
require no further evaluation unless signs or
symptoms develop. Class (1) Lesions are also
benign, these cysts which are minimally
complicated by previous infection or hemorrhage,
can be followed radio graphically. Class (llI)
Lesions are indeterminate and have a malignancy
rate of 50%, hence surgical exploration of the
lesions is warranted in otherwise healthy patients.
Class (IV) cystic lesions and solid masses that
enhance with contrast medium are presumed to be
malignant®.

Renal cell carcinoma (RCC):- is the most common
primary renal malignant neoplasm in the adult ©. It
accounts for approximately 85% of renal tumors,
and 3% of all adult malignancies, It is more
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common in men than in women (ratio 2.5:1) @, It
often occurs in patient aged 50-70 years ©. RCC is
seen in about 36% of patient with Von Hippel -
Lindau disease. There is also an increased
incidence of RCC in patient with long-term
haemodialysis V.

One fourth to one third of patient have metastatic
disease at the time of presentation®, the tumor may

be multifocal within the same kidney or bilateral in
up to 2% @9,

Renal cystic diseases associated with renal
neoplasms include aquired cystic kidney disease ,
Von Hippel-Lindau disease and tuberous sclerosis
Renal tumors are staged according to Robson’s
staging for RCC.

Stage | Tumor confined within a kidney
Stage Il Perinephric fat involvement but confined with Gerota’s fascia.
Stage I11A Renal vein or I\VVC involvement.
Stage |11 B Regional lymph node involvement.
Stage I11 C Venous and lymph node involvement.
Stage IVA | Adjacent organs involvement other than ipsilateral adrenal gland
Stage IVB Distant metastasis®.
Transitional cell carcinoma (TCC):- this Renal abscess :
malignancy originates from the transitional may progress to liquefaction

epithelium of the renal pelvis, ureters or bladder,
and usually present with hematuria, it’s most
common in the bladder and the least common in
the wureter. It forms about 5-10% of renal
ng?lignancies @9 and 4%, of all urothelial tumors
Wilms' tumors : it’s the most common solid renal
tumor of child hood for roughly 5% of childhood
cancer. More than 90% of all Wilms' tumor cases
are noted before age of 7 years ™.

Lymphoma : primary renal lymphoma is rare
involvement of the kidney is usually secondary to
extension disease elsewhere in the abdomen™®.
Incidence of renal involvement in patient with
lymphoma is 34-62% in several autopsy series.
Renal involvement occurs more commonly in Non-
Hodgkin lymphoma than Hodgkin lymphoma.
Renal lymphoma demonstrate no sex predilection
and occur in all age groups. CT scans demonstrate
a wide variety of appearance in renal lymphoma,
these include multiple renal masses, a solitary mass
diffuse renal infiltration *¥.

Angiomyolipoma: is a benign tumor consists of
varying proportions of angoid, myoid and lipoid
tissue, CT demonstrate some fat in over 90% of
cases, shown an areas of low density (-20 Hu or
less). It has an incidence of about 0.3-3% @4,
among population and occur in 80% in adults
between 30 and 50 years of age with marked
female predominance™?.

focal parenchymal inflammation
and abscess
formation®. CT scan has improved ability to
diagnose renal and perirenal abscess. CT will also
show a heterogeneous mass with irregular marginal
enhancement containing single or multiple areas of
cystic necrosis. In severe cases gas may also be
identified ®.

Cystic disease: the cystic disease of kidney can be
classified into renal dysplasia. Polycystic disease,
cortical cyst, medullary cyst, or can be categorized
into simple cyst, parapelvic and peripelvic cyst,
complex cyst and a quired cystic disease of
dialysis .

PATIENTS & METHODS :

Forty patients with renal masses were referred to
spiral CT examination , they were referred from
urology department . The final diagnosis of most
cases was confirmed by surgery and histopathology
in (36) cases.The patients ages ranged from (3-79)
years. Data collection regarding age, sex,
occupation, history of cigarette smoking, history of
renal stones, clinical presentation, past history,
family history of renal disease, history of trauma
and previous history of hospital admission were
made.

Scanning technique :-

All spiral CT equipment were performed on a
Somatom, plus 4, Siemens.

KV = 120, mA = 200-360 according to body built
no preparation was required, patients lying supine
holding breath during the scan. Axial sections were
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taken in craniocaudal direction. Slice thickness is 8
mm, table feed 12 mm. Pitch 1.5 (pitch is the ratio
between table feed per rotation and slice
thickness).

The slice thickness was reduced to 5 mm in small
size tumor. Pre and post contrast scans were done
to all patients using 300 mg/kg body weight of
water  soluble iodinated contrast media
(Omnipaque) given manually within 1-2 minutes
intravenously scanning began immediately after the
injection.

RESULTS:

Forty patients (21) males & (19) females, clinically
labeled as cases of renal masses referred to
radiology department for (CT) evaluation.

The mean age of patients was 46 year, for female
patient, the mean age was 45 year and for male
patient was 47 year. The most common age group
affected was (50-59) year forming 27.5% of all
patients. (table -1-). The patients presented with
variety of symptoms, the most frequently
presenting symptom was haematuria 50% followed
by palpable mass 36%, Loin pain 25%, fever,
malaise and weight loss 19.4%, incident finding on
routine (US) examination 8.3%, bone pain 5.5%,
clot retention 5.5%, cough, dyspnoea and
haemoptysis 2.7%.

The final diagnosis of the renal masses was: 22
patients were diagnosed as RCC, the heighest
incidence was noted in age group between (40-70)
year, more in males 68.2% compared to 31.8% in
females, and the major risk factor was cigarette
smoking. four patients with Wilm’s tumor (3-5)
year, two male patients with Non-Hodgkin
lymphoma, two patients with renal abscess had
history of immune compromized disease (diabetes
mellitus and chronic renal failure), three females
with masses diagnosed as angiomyolipoma, two

with complicated Cysts, two with
Xanthogranulomatous pyelonephritis in  which
there was history of renal stone and repeated
urinary tract infection and another two patients
with simple renal cysts (table -2-).

Regarding the side of involvement by the renal
mass, the left kidney was involved in (23) cases
while the right kidney in (17) cases, the lower pole
of the kidney showed higher incidence of affection
(19) cases, midpole (13) cases, upper pole (9)
cases, whole kidney involvement (2) cases and
renal pelvis (1) case.

The size of renal masses detected in this study
ranged from (1 cm) up to (15 cm) the renal mass
ranged from (1-5) cm in (21) cases, from (6-10) cm
in (14) cases, from (11-15) cm in (5) cases.(table -
3-).

The smallest renal mass detected by CT was 1cm
proved to be angiomyolipoma.

The (CT) features of the renal mass regarding the
density was  hypodense  masses in(15),
heterogenous in(14), isodense in(7) and (4)
hyperdense masses (table -4-).

Regarding the agreement between spiral CT and
histopathology in diagnosis of renal masses, the
observed agreement was 83.3% . (table-5-).

The sensitivity 76.9%, specifity 97%, PPV 78%,
NPV 96.4% and accuracy of CT in diagnosis of
renal masses was 96%.

The sensitivity 90.9%, specifity 85.7%, PPV
90.9%, NPV 85.7% and accuracy in diagnosis of
RCC was 88.9%.

The observed agreement between CT and
histopathology instaging of RCC was 90%, the rate
of under diagnosis by CT (5%) and the rate of over
diagnosis by CT was (5%). The accuracy of CT in
staging RCC was (90.9%) (table-6-)

Table 1 : Gender distribution by age groups

Groups of age Gender
(year) Male No. % Female No. % RN, | TEE] 9
0-9 1 2.5 3 7.5 4 10
10-19 1 2.5 1 2.5 2 5
20-29 0 0.00 1 2.5 1 2.5
30-39 2 5 2 5 4 10
40-49 7 17.5 2 5 9 23.5
50-59 7 17.5 4 10 11 27.5
60-69 2 5 3 7.5 5 125
70-79 1 2.5 3 7.5 4 10
Total 21 50 19 50 40 100
Mean 46.9 44.8 45.8
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Table 2 : Frequency distribution of the study sample by final diagnosis

Disease Male No. % Female No. % Total No. | Total %
Renal cell carcinoma 15 375 7 17.5 22 55
Transitional cell Carcinoma 0 0.00 1 2.5 1 2.5
Wilms' tumour 1 2.5 3 7.5 4 10
Non-Hodgkin lymphoma 2 5 0 0.00 2 5
Angiomyo lipoma 1 25 2 5 3 75
Renal abscess and perinephric abscess 0 0.00 2 5 2 5
Xanthogranulomatous pyelonephritis 0 0.00 2 5 2 5
Complicated cyst 2 5 0 0.00 2 5
Simple renal cyst 0 0.00 2 5 2 5
Total 21 52.5 19 47.5 40 100

Table 3 : Distribution of renal mass Lesion according to the size of predominate renal Lesion

Final diagnosis Less 1 1-5 6-10 11-15 Total
cm cm cm cm

Renal Cell Carcinoma 0 10 10 2 22
Transitional Cell Carcinoma 0 1 0 0 1
Wilms' Tumour 0 2 1 1 4
Non — Hodgkin Lymphoma 0 1 1 0 2
Angiomyolipoma 0 3 0 0 3
Renal abscesses and Perinephric abscesses 0 0 1 1 2
Xanthogranulomatous pyelonephritis 0 1 0 1 2
Complicated cyst 0 2 0 0 2
Simple renal cyst 0 1 1 0 2
Total 0 21 14 5 40
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Table 4 :CT features of predominate renal mass Lesion

CT Final Diagnosis
Provisional
diagnosis R.C.C. | T.C.C | Wilms' N.H.L. | Angiomyo- Renal Complic | Simple Total
Tumor Lipoma abscess XGP | atedcyst | renal cyst | Adenoma
Renal cell 20 1 1 22
Carcinoma.
Trasitional cell 1 1
Carcinoma
Wilms' tumor 3 3
Non — Hodgkin 1 1 2
Lymphoma
Angiomyolipo
ma
Renal abscess 2 2
and perinephric
abscess
Xanthogranulo 1 1
mat-ous
Pyelonphritis
XGP
Complicated 1 1 1 3
cyst
Simple renal 1 1
cyst
Adenoma 1 1
Total 22 1 4 2 2 2 2 1 36
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Table 5 : Agrecment between spiral CT and histopathology in diagnosis of renal mass.
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Renal Cell Carcinoma 6 4 10 2 21 1 22
Wilms' Tumour 1 - 2 1 4 - 4
Transitional Cell Carcinoma - 1 - - 1 - 1
Non — Hodgkin Lymphoma - 2 - - 2 - 2
Angiomyolipoma - 2 1 - 1 2 3
Renal abscesses Perinephric abscesses - 2 - - 2 - 2
Xanthogranulomatous pyelonephntis - 2 - - 1 1 2
Complicated cyst - - 1 1 1 1 2
Simple renal cyst - 2 - - - 2 2
Total 7 15 14 4 33 7 40

Table 6:Agreement between CT and histopathology in staging of RCC

Histopathological Staging
Total
Stage | Stage Il Stage Illa Stage Illb Stage Illc Stage IV
CT staging
Stage — | 6 6
Stage - Il 6 1 7
Stage — Illa 1 1
Stage - I11b 1 1 2
Stage — Illc 1 1
Stage IV 3 3
Total 6 7 1 2 1 3 20
The Observed agreement =18/20 =90%
The rate of under diagnosis by CT = 1/20 =5%
The rate of over diagnosis by CT =1/20 =5%
The accuracy of CT in staging of RCC =90.9%

DISCUSSION:

Spiral CT remains the single most important
radiologic test for delineating the nature of a renal
mass®),

In our study, the analysis of age and gender
distribution amongst (40) patients showed that the
highest percentage (27.5%), (17.5% males and
10% females) were at the age group of (50 — 59)
years and the age group (40 — 49) formed (23.5%)
of all patients, (17.5% males and 5% females) were
the most age groups affected by RCC. Dreicel etal
(2004% reported that RCC occurred mostly in 5"
and 6" decade of life*?.

Among the clinical presentation of the renal mass
lesion, haematuria was the commonest
presentation (50%), loin mass 36%, renal pain
25%, fever, weight loss (19.4%), incidental finding
by (US) in (8.3%), similar results were also
reported €7

Regarding the final diagnosis of a renal mass, we
found that (55%)of cases (15 males and 7 females)
have RCC, with male predominance over female
by aratio 2.1:1, similar results obtained by other
studies. ¢19

Wilms' tumor was found in 4 cases with ages
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(3-5)years and this was consistent with finding of
Belldegrun etal (2003)™® who reported the same
results.

Angiomyolipoma cases were detected in middle
aged females,Vogelzang(1996)® reported the same
results .

Simple renal cyst increasing frequency with age
and are present in (25 — 50%) of subjects over the
age 50.19

In this study, 3 cases of cystic renal lesions were
operated upon because of complications related to
these cysts.

CT appears to be the most accurate mean of
differentiation between renal cyst and tumor.®? It
also confirms the diagnosis of simple renal cyst.*®
It is recorded that the tumor occur in equal
frequency in both kidneys,™? in this study (57.2%)
of the tumors were in the left kidney and (42.5%)
of them were in the right kidney.

Regarding the site of affection, the lower pole was
more commonly involved (52.7%), while other
studies showed no preference for any pole.®?

In the majority of cases, the CT features of renal
mass lesion were predominatly hypodense masses
with heterogenous enhancement after intravenous
injection of contrast medium .9 . The distribution
of renal mass lesion according to the size of the
renal mass, we found (21) cases measured about
(1-5)cm, indicate the ability of CT scan for greater
lesion detection and better characterization of small
renal masses, and this was also shown by other
studies. #2229 The accuracy of CT for diagnosis
of renal mass lesion in the study was 96% and this
is consistent with accuracy reported by Hricak
(1990) of about 95%.?%

For RCC, CT results were accurate in 88.9%
comparable to what is reported by Mauzan (1989)
of about 89%.® Spiral CT is accepted as the state
of art technology in staging RCCs due to its ability
to obtain multiple scans through the area of
interest. Tumor staging has an influence on the
surgical —approach, radical nephrectomy is
considered as standard method of surgical
management. The observed agreement was 90%
and this matched with Fleyeh (2003)**® and we
have one case over staged due to an enlarged
lymph node proved pathologically to be reactive
hyperplasia, and one case under staged due to
microinvasion of normal size lymph node, The
accuracy of CT in staging of RCC in our study was
90.9% and this is consistent with accuracy reported
by kabala (2003) of about 90%.”
CONCLUSION:

CT scan remains the single most important
radiologic test for delineating the nature of renal
mass.

CT scanning with and without contrast medium
administration is necessary to take full advantage
of the contrast enhancement characteristics of
highly vascular renal parenchyma tumors. In
general any renal mass that enhance with
intravenous contrast on CT should be considered

RCC until proved otherwise.

This study shows that CT is highly specific and

accurate for diagnosis of renal masses and

especially the renal cell carcinoma, which is the
most common tumor detected in this study.

CT is relatively easy, less operator dependant and

therefore more reproducible.
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