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Diagnosis of Retroperitoneal Tumours
using Computed Tomography-
A Cross-sectional Study

ABSTRACT

Introduction: Retroperitoneum is one of the largest and complex
anatomical spaces in the body where, even before the clinical
presentation, the tumours often grow silently to large sizes.
Therefore, an early and accurate diagnosis is crucial. Among the
various imaging modalities, Computed Tomography (CT) is the
preferred imaging technique for the evaluation of retroperitoneal
tumours. It plays an important role in determining the epicenter of
tumour, size, tumour composition, extent, vascularity and effects
on adjacent structures, and thus aids in treatment planning.

Aim: The study aimed to evaluate various CT imaging findings of
retroperitoneal tumours and to associate it with histopathological
findings.

Materials and Methods: A cross-sectional study was done
at Department of Radiology in the tertiary care hospital for a
duration of 12 months from 1%t January 2019 to 31t December
2019. The study included 30 patients. Each patient was
subjected to plain and contrast enhanced CT to characterise
the retroperitoneal tumour. The results were tabulated and
evaluated descriptively by Microsoft Excel 2016 and presented
in figures, tables, frequency graphs and pie charts.

Results: Out of 30 patients, 17 (56.6%) were males and
13 (43.3%) were females. Most commonly affected age group

INTRODUCTION

Retroperitoneal tumours constitute diverse pathologic types of
lesions, arising in the retroperitoneal spaces and pose a diagnostic
challenge for the radiologists [1]. Malignant retroperitoneal tumours
occur more commonly than the benign ones [2]. Knowledge of
retroperitoneal anatomy and imaging characteristics of various
retroperitoneal tumours provides important clues to narrow down
the differential diagnosis and guides in clinical management.
Several diagnostic modalities can be used for the evaluation of
retroperitoneal tumours which include conventional methods (plain
radiography, intravenous urography, retroperitoneal lymphography
and angiography), Ultrasonography (USG), CT and Magnetic
Resonance Imaging (MRI). USG is the initial imaging modality since
it is inexpensive, easily available and easy to perform with lack of
ionising radiation but the evaluation remains incomplete because of
the large size of tumours which does not allow to precisely define
the epicenter and relations with adjacent organs. MRI has the
drawbacks of high cost, longer scan time and limited availability.

Even before the clinical presentation, the retroperitoneal tumours
can have widespread extension due to the loose connective tissue
[3]. Hence while imaging, the initial step is to confirm if the tumour
is situated within the retroperitoneal space though it is difficult to
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was seventh decade, followed by sixth decade. Histopathology
confirmed the radiologic diagnosis in 26 cases. A total of 80%
of the lesions were malignant and 20% were benign. Primary
retroperitoneal tumours were the most common tumours
(11 cases) accounting for 36.6% of cases. Among primary
retroperitoneal tumours, lymphoma (four cases) was the most
common tumour followed by lymph nodal metastases (three
cases). Other four tumours were liposarcoma, extra-adrenal
neuroblastoma, paraganglioma and lymphangioma. Majority
of the tumours were solid (29 cases) and only one case was
cystic. Heterogeneous enhancement was the most common
pattern of enhancement which was seen in 23 cases. Infiltration
of adjacent organ was seen in five cases, vascular encasement
in seven cases and distant metastasis in six cases.

Conclusion: The collective evaluation of various CT imaging
findings of retroperitoneal tumours which includes the epicentre
of lesion, tumour composition (solid, cystic, fat, calcification,
necrosis), enhancement pattern, size, effect on adjacent organs
(displacement or infiltration), vascular encasement and distant
metastasis helps to arrive at an accurate radiologic diagnosis
and thus guides in therapeutic planning.

determine when the lesion has reached a large size. However, this
can be decided on the basis of displacement of normal anatomic
structures [1,4]. Anterior displacement of the retroperitoneal organs
firmly indicates that the tumour is of retroperitoneal origin. The
retroperitoneal tumours are further classified into those originating
from retroperitoneal organs and primary retroperitoneal tumours
which arise independent of retroperitoneal organs. Before a tumour
can be ascertained as primarily retroperitoneal, the possibility of
its origin from a retroperitoneal organ needs to be excluded. The
radiologic signs which aid in determining the organ of origin include
the “beak sign,” “embedded organ sign,” “phantom (invisible) organ
sign,” and “prominent feeding artery sign” [1,5]. The diagnosis
of primary retroperitoneal tumour is considered when there is no
definite sign to suggest an organ of origin. Among the primary
retroperitoneal tumours, 70-80% is malignant which constitute 0.1-
0.2% of all malignant tumours in the body [6].
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CT is the appropriate tool in imaging of the retroperitoneum as the
difference in attenuation between the retroperitoneal fat and organs
helps in the detection of retroperitoneal diseases and increases its
diagnostic accuracy [7]. Thus, the study was aimed to evaluate
various CT imaging findings of retroperitoneal tumours and to
associate it with histopathological findings.
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MATERIALS AND METHODS

A cross-sectional study was done at Department of Radiology in
Krishnarajendra Tertiary Care Hospital for a duration of 12 months
from 1t January 2019 to 31t December 2019. Institute Ethics
Committee approval was obtained (EC REG: ECR/134/Inst/KA/2013/
RR-19). The patients of either sex, of any age group, who presented
with clinically diagnosed retroperitoneal mass or ultrasound detected
retroperitoneal mass were included. Clinical history was obtained
with thorough physical examination and routine blood investigations
including haemogram, urine analysis, random blood sugar, blood
urea, serum creatinine, liver function tests, HBsAg and HIV serology.
The patients who had history of allergy to iodinated contrast agents,
deranged renal function tests, pregnant women, patients with
unstable general condition and postoperative cases with residual or
recurrent retroperitoneal tumours were excluded from the study.

Based on the inclusion and exclusion criteria, a total of 30 patients
were included in the study after obtaining the informed written
consent from the patients. CT of abdomen and pelvis was performed
with 128 slice single source dual energy Somatom Definition
Edge Siemens MDCT (Multidetector CT) machine. Preprocedure
preparation included that the patients should be nil per oral for about
six hours before conducting the study, with normal renal function
tests. Initially, unenhanced study was done followed by intravenous
contrast study and the iodinated contrast agents namely lopromide
(Ultravist) or lohexol (Omnipaque) were used at 2ml/kg body weight.
Scans were obtained in portal phase. Arterial and delayed scans
were also obtained whenever necessary.

Scanning protocol: Region from both domes of diaphragm to
pubic symphysis was included. Patients were asked to lie in supine
position with arms above head and following parameters were used:
300 mA, 100 kV, pitch: 0.8, tube rotation time: 0.5s, slice thickness:
5 mm, scan orientation: craniocaudal, scan delay: 45s and FOV:
350 mm. The images were reconstructed to obtain 1mm sections
in sagittal and coronal planes.

All sections were evaluated for the exact location and origin of
retroperitonealtumours, its extent, tumour composition, enhancement
pattern, displacement of adjacent structures, local invasion, vascular
encasement and distant metastases. Patients were further evaluated
by fine needle aspiration cytology, biopsy, and/or other operative
procedure for histopathological examination wherever possible.

STATISTICAL ANALYSIS

The results of the study were tabulated and evaluated descriptively
using Microsoft Excel 2016. Also, the results were presented in
figures, tables, frequency graphs and pie charts.

RESULTS

In present study, the total number of patients were 30. Of these,
17 (56.6%) were males and 13 (43.3%) were females. Most commonly
affected age group was 61-70 years [Table/Fig-1]. Youngest patient
was aged nine months whereas the oldest patient aged 88 years
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[Table/Fig-1]: Age distribution of patients.
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and the mean age was 51.8 years (SD 23.85). A total of 80% of the
lesions were malignant and 20% of the lesions were benign.

The most common clinical symptom was pain abdomen, with
duration of pain varying from one week to three months. Other
symptoms included loss of weight, mass per abdomen, loss of
appetite, jaundice, haematuria with either frank blood or just few
drops with urine and low grade fever. Most of the patients presented
with two or more clinical symptoms [Table/Fig-2].

Clinical symptom Number of cases

Pain abdomen 20

N

Loss of weight 1

Mass per abdomen

Loss of appetite

Jaundice

Haematuria

W~ |0 || O

Fever

[Table/Fig-2]: Clinical presentation of patients.

Primary retroperitoneal tumours were the most common tumours
(11 cases). Among primary retroperitoneal tumours, lymphoma
(four cases) was the most common tumour followed by lymph nodal
metastases (three cases). Other four tumours were liposarcoma,
neuroblastoma, paraganglioma and lymphangioma. Among adrenal
tumours, metastases (three cases) were the most common tumours
with lung carcinoma being the primary in all the three cases. Among
renal tumours, Renal Cell Carcinoma (RCC) (three cases) was the most
common tumour. Periampullary carcinoma (five cases) was the most
common overall retroperitoneal tumour in present study [Table/Fig-3].

Distribution of tumours No. of cases Percentage (%)
Renal origin 6 20
Adrenal origin 8 26.6
Periampullary origin 5 16.8
Primary retroperitoneal tumours 11 36.6

[Table/Fig-3]: Distribution of retroperitoneal tumours based on organ of origin.

In this study, tumour in 19 cases measured <10 cm in greatest
dimension and 11 cases measured >10 cm. Paraspinal location was
the most common epicentre of the tumours (11 cases). Majority of
the tumours were solid (29 cases) and only one case was cystic.
Four cases showed areas of fat attenuation, five cases showed
calcification and necrosis was found in 18 cases. Heterogeneous
enhancement was the most common pattern of enhancement
which was seen in 23 cases. Displacement of adjacent organ was
seen in 12 cases and infiltration of adjacent organ was seen in five
cases. Vascular encasement was seen in seven cases and distant
metastasis was seen in six cases [Table/Fig-4].

Characteristics of Number | Percentage
tumours Category of cases (%)
s <10 cm (in greatest dimension) 19 63.3
ize
>10cm 11 36.7
Pararenal spaces 7 23.3
Epicenter of the Paraspinal region 11 36.7
tumour Periampullary region 5 16.7
Pre and para-aortic region 7 23.3
Tumour composition
Solid 29 96.7
Nature of lesion
Cystic 1 3.33
Present 4 138.3
Fat
Absent 26 86.7
Present 5 16.7
Calcification
Absent 25 83.3
(contd...)
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Necrosis in sold Present 18 50 and distant metastases.. The clharalcterlsn.c imaging fmdmgg can
tumours Aosent . 20 help narrow down the differential diagnosis and therefore aids in
treatment planning [8].
No enhancement 2 6.7 ) ) ) .
Enhancement Homogeneous enhancement s 166 Malignant lesions were more common than the benign lesions.
pattern y - o 76'7 Similar findings were also seen in the studies conducted by
eterogeneous enhancement . . .
9 Chaudhari A et al., and Stephens DH et al., [Table/Fig-6] [9,10].
Effect on adjacent structures But the number of benign cases in Stephens DH et al., was less
Displacement of Present 12 40 compared to our study [10]. This is because 10 recurrent cases
adjacent organ Absent 18 60 were included in the Stephens DH et al., study which were all
Infiltration of Present 5 16.7 malignant, while no recurrent cases were included in current study.
adjacent organ Absent o5 83.3 Both the above studies concluded that CT has a major role in
the diagnosis of retroperitoneal tumours and their recurrences.
Vascular Present 7 23.3 ) )
encasement pra— e S Even in cases of advanced tumours, the knowledge provided by
sen . . . . . .
CT has been invaluable in developing a rational approach for its
Present 6 20 management
Distant metastasis g :
Absent 24 80 Primary retroperitoneal tumours constituted maximum cases in
Benign vs Benign 6 20 this study accounting for 36.6% (11/30) of cases with lymph nodal
Malignant Malignant 24 80 mass being the maximum accounting for 63.63% (7/11) of cases.

[Table/Fig-4]: Various imaging characteristics of retroperitoneal tumours. Similar findings were seen in the study conducted by Chinwan D
et al., in which most common retroperitoneal masses encountered
were primary retroperitoneal masses accounting for 43.3% (13/30)
of cases with lymph nodal mass (23%) being the maximum [11].
This similarity could be due to similar number of total cases studied

DISCUSSION and demographic factors.

Computed tomography plays an important role in the The identification of fat and calcification in the retroperitoneal
characterisation of retroperitoneal tumours by determining  tumours significantly shortens the list of differential diagnoses. In this
its location, origin, extent, composition (fat, calcification, and  study, four cases showed areas of fat attenuation within the lesion,
necrosis), enhancement pattern, effect on adjacent structures  among which three cases were benign and one case was malignant

Out of 30 cases, histopathological examination was obtained
in 26 cases which showed similar findings as in CT diagnosis
[Table/Fig-5].

Various imaging characteristics
Calci- Fat Enhance- | Effect on | Vascular

SI. fica- den- Ne- ment adjacent | encase- Distant Histopathological | Benign/
No. | Age (years) | Gender tion sity crosis pattern organ ment metastasis CT diagnosis examination Malignant
1 70 M Yes No Yes Hetero Dis No No RCC RCC Ma
2 39 F No No Yes Hetero Inf No Yes (Lung) RCC RCC Ma
3 80 M No No No Homo No Yes No Lymphoma HL Ma
4 41 M No No Yes Hetero No No NA Lymph node metastasis Metastasis Ma
5 60 M No No No Homo No Yes No Lymphoma NHL Ma
6 80 M No No Yes Hetero Dis No Yes (Lung) TCC TCC Ma
7 1Yr. 6 Mon M No No Yes Hetero Inf Yes Yes (Skull) Adrenal neuroblastoma Neuroblastoma Ma
8 9 Mon F Yes No Yes Hetero Dis No No Extra adrenal neuroblastoma Neuroblastoma Ma
9 40 F No No Yes Hetero No No No Pheochromocytoma Not Done B
10 65 M No No No Homo No Yes No Lymphoma NHL Ma
11 80 F No Yes No Hetero Dis No No Liposarcoma Liposarcoma Ma
12 20 F No No No No Dis No No Lymphangioma Lymphangioma B
13 50 F No No Yes Hetero Dis No No Periampullary carcinoma Adenocarcinoma Ma
14 53 M No No Yes Hetero Inf No Yes (Liver) Periampullary carcinoma Adenocarcinoma Ma
15 55 F No No Yes Hetero Inf Yes Yes (Liver) Periampullary carcinoma Adenocarcinoma Ma
16 75 M Yes No Yes Hetero Dis Yes No Periampullary carcinoma Adenocarcinoma Ma
17 60 F No No Yes Hetero Inf No No RCC RCC Ma
18 62 F No Yes No Homo No No No Adrenal adenoma Not Done B
19 5 M Yes No Yes Hetero Dis No No Adrenal neuroblastoma Neuroblastoma Ma
20 70 M No No No Hetero No No NA Adrenal metastasis (Lung Primary) Metastasis Ma
21 32 F No Yes No No No No No Adrenal myelolipoma Not Done B
22 48 M No No Yes Hetero No No NA Lymph node metastasis Metastasis Ma
23 70 M No No No Hetero No No NA Adrenal metastasis (Lung Primary) Metastasis Ma
24 88 F No No No Hetero No No NA Adrenal metastasis (Lung Primary) Not Done Ma
25 56 M No No No Homo No No No Lymphoma NHL Ma
26 58 M No No Yes Hetero No No NA Lymph node metastasis Metastasis Ma
27 65 M No Yes No Hetero Dis No No Angiomyolipoma Angiomyolipoma B
28 23 F No No Yes Hetero Dis No No Paraganglioma Paraganglioma B

(contd...)
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29 35 F Yes No Yes
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Hetero Dis No Yes (Lung) TCC TCC Ma

30 70 M No No Yes Hetero Dis Yes No Periampullary carcinoma Adenocarcinoma Ma

[Table/Fig-5]: Various imaging characteristics of retroperitoneal tum

rs with CT diagnosis and histopathological diagnosis.
Mon: Month; M: Male; F: Female; Hetero: Heterogeneous; Homo: Homogeneous; Dis: Displacement; Inf: Infiltration; NA: Not applicable; B: Benign; Ma: Malignant; RCC: Renal cell carcinoma; TCC: Transitional

cell carcinoma; HL: Hodgkin lymphoma; NHL: Non-hodgkin lymphoma

Chaudhari A Stephens DH Current
Results et al., [9] et al., [10] study
Total no. of cases studied 30 19 30
No. of male patients 17 (56.6%) 12 (638.1%) 17 (56.6%)
No. of female patients 13 (43.3%) 7 (36.8%) 13 (43.3%)
Youngest case 6 months 2 years 9 months
Oldest case 65 years 72 years 88 years
No. of benign cases 11 (36.6%) 1(6.3%) 6 (20%)
No. of malignant cases 19 (63.3%) 18 (94.7%) 24 (80%)

[Table/Fig-6]: Comparison of current study with two other similar studies.

[Table/Fig-7]. Thus, presence of fat was more commonly found in
the benign lesions. Similar finding was seen in the study conducted
by Bosniak M et al., which reported that angiomyolipoma was
diagnosed by detecting fat in the renal lesion and presence of fat
is the only radiologic finding that can differentiate angiomyolipoma
from RCC [12]. Adrenal adenoma and myelolipoma showed areas of
fat attenuation and the key feature which differentiates benign from
malignant adrenal tumours is presence of significant intracellular
cytoplasmic lipid [13].

e

[Table/Fig-7]: Case of retroperitoneal liposarcoma: Contrast-enhanced CT abdomen:
(a) Reformatted sagittal image; (b) Reformatted coronal image; (c) Axial image shows
heterogeneous solid lesion in the retroperitoneum with predominant fatty components,
few enhancing soft tissue components and septations within displacing liver anteriorly,
inferior vena cava anteromedially; encasing and displacing right kidney inferiorly (red
arrow); (d) Gross specimen of the resected tumour.

The presence of necrosis which appears as low attenuation with
no contrast enhancement is an important finding most commonly
found in the malignant tumours [1,9]. In this study, 18 cases showed
necrosis, out of which 16 were malignant and two cases were
benign which included pheochromocytoma and paraganglioma
[Table/Fig-8]. RCC, on non-enhanced scan was seen as hypodense
lesion and showed heterogeneous postcontrast enhancement with
central necrosis [Table/Fig-9]. Calcifications were seen in 33.3%
of cases and necrosis was seen in all the cases of RCC. Similar
findings were seen in the studies conducted by Zagoria RJ et al.,

[Table/Fig-8]: Case of retroperitoneal paraganglioma: Contrast-enhanced CT
abdomen: (a) Axial image; (b) Reformatted sagittal image show heterogeneously
enhancing solid lesion with central non-enhancing area in the retroperitoneum
displacing the ascending colon anteriorly (red asterisk), abutting right kidney
posteriorly with compression and displacement of inferior vena cava anteromedially.
No calcification within. The lesion shows negative “beak sign” with the right renal
parenchyma which rules out renal origin.

[Table/Fig-9]: Case of renal cell carcinoma: Contrast-enhanced CT abdomen:
(a) Axial image; (b) Reformatted sagittal image show heterogeneously enhancing
solid lesion in the retroperitoneum with few non-enhancing areas within (likely
necrosis). The lesion shows positive “Beak sign (red arrow)” with left renal
parenchyma which suggests renal origin.

which reported that calcifications were visible in 31% and necrosis
was noted in 87.5% (7/8) of cases and Hatimota P et al., which
showed that necrosis was found in 94% cases of RCC [14,15].

Vascular encasement is also a feature of malignant tumour and
determines the surgical resectability of the tumour. In this study, all
the seven cases which showed vascular encasement were malignant
tumours which included lymphoma [Table/Fig-10], neuroblastoma
and periampullary carcinoma. Among the cases with periampullary
carcinoma, three out of five cases had vascular involvement. Similar
findings were seen in the study conducted by Lee ES et al., which
reported that Multidetector CT is best for the assessment of vascular
involvement, which is the crucial factor for predicting the surgical
resectability of the tumour [16].

In this study, there was one case of lymphangioma which was the
only cystic lesion and appeared as non-enhancing multiloculated
hypodense lesion of fluid attenuation [Table/Fig-11]. Similar finding
was also seen in the study conducted by Hayasaka K et al., which
stated that lymphangioma showed fluid attenuation [17].

In this study, there were three cases of neuroblastoma (median
age 1.5 years) in which one of the cases showed intrathoracic
extension [Table/Fig-12]. Hugosson C et al., reviewed 31 children
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[Table/Fig-10]: Case of retroperitoneal lymphoma: Contrast-enhanced CT abdomen:
(a) Axial image; (b) Reformatted coronal image show multiple homogeneously enhancing
lymph nodal mass in the retroperitoneum encasing abdominal aorta, bilateral renal
vessels and superior mesenteric vessels with anterior displacement of abdominal aorta
and superior mesenteric vessels.

36

[Table/Fig-11]: Case of retroperitoneal lymphangioma: Contrast-enhanced CT
abdomen: (a) Axial image; (b) Reformatted sagittal image show non-enhancing
multiloculated cystic lesion (red asterisk) in the retroperitoneum displacing ascending
colon anteriorly and abutting right kidney posteriorly.

: Case of retroperitoneal neuroblastoma: Unenhanced and Contrast-
enhanced CT abdomen: (a) Unenhanced axial image; (b) Axial image; (c) Reformatted
coronal image; (d) Reformatted sagittal image show heterogeneously enhancing solid
lesion in the retroperitoneum crossing the midline with intrathoracic extension (red
arrow), displacing liver anteriorly and right kidney inferiorly with no calcification within.
The lesion shows negative “beak sign” with the right renal parenchyma which rules
out renal origin (important differential diagnosis being nephroblastoma).

[Table/Fig-1

www.ijars.net . l

with abdominal neuroblastomas (median age 2 years), with USG
and CT [18]. They observed that CT and MRI were superior to USG.
There was no significant difference between CT and MR, in the
assessment of the location or size of tumour. Intraspinal extension
was more distinctly demonstrated with MRI. They concluded that
either CT or MRI was best to assess the local disease while CT
was best to assess the metastatic disease. Thus, imaging may
be valuable for clinical assessment and pretreatment staging of
abdominal neuroblastomas.

Limitation(s)

Limitations of this study were the small sample size and the
inability to perform histopathological examination in four
cases with adrenal lesions. The sample size was 30, since
other studies on retroperitoneal tumours (Chaudhari A et
al., Stephens DH et al., and Chinwan D et al.,) had similar
sample size which could be due to less prevalence of the
retroperitoneal tumours [9-11]. Also, the case with CT diagnosis
of pheochromocytoma was not subjected to biopsy due to the
risk of hypertensive crisis.

CONCLUSION(S)
Retroperitoneum is one of the complex anatomical spaces
in the body and tumours arising from it pose a diagnostic
challenge for radiologists. The basic purpose of this study was
to use CT as an imaging tool to help arrive at the accurate
radiologic diagnosis of retroperitoneal tumours based on various
imaging characteristics. The collective evaluation of various
imaging findings which include the epicentre of the lesion,
tumour composition (solid, cystic, fat, calcification, necrosis)
enhancement pattern, size of the tumour, effect on adjacent
organs (displacement or infiltration), vascular encasement and
distant metastasis helps to arrive at the accurate radiologic
diagnosis and thus guides in therapeutic planning.

REFERENCES

[11 Nishino M, Hayakawa K, Minami M, Yamamoto A, Ueda H, Takasu K. Primary
retroperitoneal neoplasms: CT and MR imaging findings with anatomic and
pathologic diagnostic clues. Radiographics. 2003;23:45-57.

[2] Van Roggen JF, Hogendoorn PC. Soft tissue tumours of the retroperitoneum.
Sarcoma. NCBI. 2000;4:17-26.

[3] Koh DM, Moskovic E. Imaging tumours of the retroperitoneum. Imaging.
2000;12:49-60.

[4] Lee JKT, Hiken JUN, Semelka RC. Retroperitoneum. In: Computed Body
Tomography with MRI Correlation, 3 edition, Lee JKT, Sagel SS, Stanley RJ,
Heiken JP (Eds.). Philadelphia, PA: Lippincott- Raven, 1996. pp. 1023-86.

[5] Minami M, Ohmoto K, Charnsangavej C, Kawauchi N, ltai Y, Sasaki S. Origin
of abdominal tumours: Useful findings and signs on tomographic imaging.
Radiology. 1996;201(P):491.

[6] Neville A, Herts BR. CT characteristics of primary retroperitoneal neoplasms. Crit
Rev Comput Tomogr. 2004;45:247-70.

[7] Ramchandani P, Drew T, Dogra VS, Onur MR. Benign and malignant masses
of the retroperitoneum. Abdominal imaging. Berlin Heidelberg: Springer. 2013.
pp. 1693-1724.

[8] Scali ER, Chandler TM, Hefferman EJ, Coyle J. Primary retroperitoneal masses:
What is the differential diagnosis? Abdom Imaging. 2014;40:01-17.

[9] Chaudhari A, Desai PD, Vadel MK, Kaptan K. Evaluation of primary

retroperitoneal masses by computed tomography scan. Int J Med Sci Public

Health. 2016;5:1423-29.

Stephens DH, Sheedy PF 2", Hattery RR, Wiliamson B Jr. Diagnosis and

evaluation of retroperitoneal tumours by computed tomography. AJR Am J

Roentgenol. 1977;129(3):395-405.

Chinwan D, Vohra P. Role of multidetector computed tomography in evaluation

of retroperitoneal masses. Int J Res Med Sci. 2018;6(12):3949-53.

Bosniak M, Megibow A, Hulnick D, Horii S, Raghavendra B. CT diagnosis of

renal angiomyolipoma: The importance of detecting small amounts of fat. Am J

Roentgenol. 1988;151(3):497-501.

Korobkin M, Brodeur FJ, Yutzy GG, Francis IR, Quint LE, Dunnick NR, et al.

Differentiation of adrenal adenomas from non-adenomas using CT attenuation

values. AUJR Am J Roentgenol. 1996;166(3):531-36.

Zagoria RJ, Wolfman NT, Karstaedt N, Hinn GC, Dyer RB, Chen YM. CT features

of renal cell carcinoma with emphasis on relation to tumour size. Invest Radiol.

1990;25(3):261-66.

[10]

[11]

n2]

3]

[14]

International Journal of Anatomy, Radiology and Surgery. 2021 Jan, Vol-10(1): RO32-RO37



l . www.ijars.net Umamaheshwari K Basavaraju et al., CT in Diagnosis of Retroperitoneal Tumours . I

[15] Hatimota P, Vashist S, Aggarwal K, Kapoor A, Gupta NP. Spectrum of US and CT [17] Hayasaka K, Yamada T, Saitoh Y, Yoshikawa D, Aburano T, Hashimoto H,

findings in renal neoplasms with pathologic correlation. Indian J Radiol Imaging. et al. CT evaluation of primary benign retroperitoneal tumour. Radiat Med.
2005;15(1):117. 1994;12(3):115-20.

[16] Lee ES, Lee JM. Imaging diagnosis of pancreatic cancer: A state-of-the-art [18] Hugosson C, Nyman R, Jorulf H. Imaging of abdominal neuroblastoma in
review. World J Gastroenterol WJG. 2014;20(24):7864-77. children. Acta Radiol. 1999;40(5):534-42.

PARTICULARS OF CONTRIBUTORS:

1. Associate Professor, Department of Radiology, Mysore Medical College and Research Institute, Mysuru, Karnataka, India.

2. Professor and Head, Department of Radiology, Mysore Medical College and Research Institute, Mysuru, Karnataka, India.

3. Assistant Professor, Department of Radiology, Mysore Medical College and Research Institute, Mysuru, Karnataka, India.

4. Professor and Dean & Director, Department of Radiology, Mysore Medical College and Research Institute, Mysuru, Karnataka, India.

5. Senior Resident, Department of Radiology, Mysore Medical College and Research Institute, Mysuru, Karnataka, India.

6. Senior Resident, Department of Radiology, Mysore Medical College and Research Institute, Mysuru, Karnataka, India.

7. Resident, Department of Radiology, Mysore Medical College and Research Institute, Mysuru, Karnataka, India.

8. Resident, Department of Radiology, Mysore Medical College and Research Institute, Mysuru, Karnataka, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR: PLAGIARISM CHECKING METHODS: taintetal] ETYMOLOGY: Author Origin
Prathibha P Shivadas, e Plagiarism X-checker: May 05, 2020

HIG-A, #7, Ashwath Road, Kalyanagiri Nagar, Mysuru-570029, Karnataka, India. e Manual Googling: Aug 20, 2020

E-mail: prathibhapshivadas@gmail.com e iThenticate Software: Nov 02, 2020 (15%)

AUTHOR DECLARATION:

e Financial or Other Competing Interests: None Date of Submission: May 04, 2020
o \Was Ethics Committee Approval obtained for this study? Yes Date of Peer Review: Jun 18, 2020
* Was informed consent obtained from the subjects involved in the study? Yes Date of Acceptance: Aug 24, 2020
e For any images presented appropriate consent has been obtained from the subjects. Yes Date of Publishing: Jan 01, 2021

International Journal of Anatomy, Radiology and Surgery. 2021 Jan, Vol-10(1): RO32-RO37


http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

