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ABSTRACT

Background: In the vast and ever-expanding field of surgery there are only few subjects which have provoked
controversy; curiosity related to correct management of patients suffering from various condition of the abdomen.
This becomes very true when the patient has a retroperitoneal mass clinically. The problem of retroperitoneal mass
was intriguing, fascinating and certainly most perplexing. The present study was planned with the objective to study
the various clinical presentations of retroperitoneal mass, and their radiological findings, and co-relation between
these various findings.

Methods: This was a prospective, cross-sectional study. The study included 30 patients clinically diagnosed having
retroperitoneal mass, attending the department of general surgery.

Results: The most common affected age group was of 40-50 years (9, 30.00%). The most frequent presenting
symptoms were abdominal lump (28, 93.33%). Pallor was the commonest clinical sign (20, 66.67%). Retroperitoneal
lymph node masses were the commonest (12, 40.00%) malignant lesions. Retroperitoneal lymphadenopathy was the
most common lesion.

Conclusions: The retroperitoneum has long been an area poorly visualised by conventional radiographic techniques
and in this respect, computed tomography scan has great advantages over other modalities. Hence the modern surgeon
should no longer be considered a ‘shadow-gazer' but an anatomist in-vivo.
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INTRODUCTION rhabdomyosarcoma as well as those arising from

connective tissue, fat, fascia and metastases.®
Retroperitoneal space may be defined as the area between

the peritoneum and posterior wall of the abdominal
cavity.! It is bounded above by the diaphragm below by
the pelvic brim, laterally it extends to the tips of the
twelfth ribs.! Retroperitoneal masses constitute a
heterogeneous group of lesions, originating in the
retroperitoneal spaces.? The majority of tumours that
arise in the retroperitoneal compartment derive from the
major retroperitoneal organs like pancreas, kidneys and
adrenals.® Other tumours may be lymphoma, sarcoma,

Among various retroperitoneal masses, the majority cases
are of malignant tumours, and among them
approximately 75% are of mesenchymal in origin.*®
Though they can affect any age, such tumours are
commonly prevalent in adults.® Retroperitoneal masses
can be classified as primary, when they are originated
from tissues other than organs such as the kidneys,
adrenal glands, pancreas, or bowel loops.® They can be
further categorized as solid or cystic, based on their
appearance on imaging.” Depending on the origin, solid
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tumours can be divided into four groups mesenchymal,
neural, germ cell and lymphoproliferative.* Among the
cystic tumours, the commonest are lymphangioma and
cystic mesothelioma.*®° There are also non-neoplastic
lesions, primarily retroperitoneal  fibrosis, non-
Langerhans histiocytosis, and extramedullary hemato-
poiesis.0

In the vast and ever-expanding field of surgery there are
only few subjects which have provoked controversy;
curiosity related to correct management of patients
suffering from various condition of the abdomen. This
becomes very true when the patient has a retroperitoneal
mass clinically. The problem of retroperitoneal mass was
intriguing, fascinating and certainly most perplexing in
the past when the facility of radiodiagnosis was not
available and the final diagnosis was made after
exploratory laparotomy.*! With the advent and advances
in the field of radiological and imaging techniques, the
diagnosis of retroperitoneal mass can be made with
greater accuracy than previous years. The better
diagnostic facilities like ultrasonography, computed
tomography (CT) scan and magnetic resonance imaging
(MRI) shows mass lesions directly in their entirety.°

The advent of CT scan had made it possible to assess the
relation of any neoplasm to its neighboring structures, as
well as lymph node metastases.> The facility to
demonstrate the size, shape and position of the normal
pancreas is helpful by CT scan.’® Increase in size,
irregularity of outline, heterogenicity of density and loss
of mobility are all imply diseases.'®* Demonstration of the
extent and location of pseudocyst in relation to adjacent
viscera is valuable preoperative information.'* Carcinoma
of the head of pancreas or body of pancreas is commonly
identified by CT scan as a localised hypodense mass of
variable attenuation distorting the local anatomy.!®
Tumour extension beyond the confines of pancreas to
encase adjacent vascular structures can be assessed with
intravenous contrast infusion. The only reliable evidence
of malignancy in the presents of a pancreatic mass is the
detection of focal intrahepatic lesions and enlarge lymph
nodes.*

CT scan has proved the most useful and most widely
accepted newer imaging techniques, since it provides an
accurate diagnosis in all but tiniest of adrenal ours.’> CT
is excellent for diagnosing pheochromocytoma. For
neuroblastoma, will not only delineate the tumour but
may also yield information about invasion adjacent tissue
or organs.’® In the investigation of renal mass the main
advantage of CT scanning are ability to demonstrate
direct extra renal extension and venous involvement, it
can demonstrate small masses and in particular, anterior
and posterior subcapsular masses when the urogram is
normal, ability to demonstrate metastatic deposits in the
lymph glands liver and lungs, in cystic diseases, ability to
demonstrate the presence of associated cystic diseases of
liver, pancreas and it has better resolution than USG and
is less dependent on the skill of the operator.®

CT scan gives a very accurate anatomic definition of the
size and position of the retroperitoneal tumours e.g.
lymph node metastasis, lymphomas fibrosarcoma,
rhabdomyosarcoma, leiomyoma.l® CT scan can give the
exact extent and adjacent organ involvement for
retroperitoneal tumours. For non-Hodgkin’s lymphoma
CT scan alone is adequate.'® Within short span, CT scan
there have been rapid technical advances, which has
provided us with high quality images but at a
substantially increased cost.

With this background, the present study was an attempt to
study the various clinical presentations of retroperitoneal
mass, and their radiological findings, and co-relation
between these various findings.

METHODS

This was a prospective, cross-sectional study, carried out
Department of General Surgery, NAMO Medical
Education and Research Institute, Silvassa, U.T. of Dadra
and Nagar Haveli from March 2019 to December 2019.
The research protocol was presented and approved by the
Institutional Ethics Committee. The study included 30
patients clinically diagnosed having retroperitoneal mass,
attending the department of general surgery.

Inclusion criteria

The patients with retroperitoneal mass irrespective of age,
sex, caste, religion, socio-economic status, duration and
severity of illness were included in this study.

Exclusion criteria

The patients who were not willing for treatment and
follow-up, patients with life threatening morbidities and
pregnant women were excluded.

Patients was recruited in the study on pro-rata basis and
all the patients participating in the study were explained
clearly about the purpose and nature of the study in the
language they can understand and written informed
consent was taken before including them in the study.
Patients with clinical suspicion of having retroperitoneal
masses were further evaluated with CT scan. Whenever
possible, patients were further evaluated by fine needle
aspiration cytology, biopsy, and/or other operative
procedure for comparison. The CT scan examinations
were performed using a Philips Tomoscan Cx/Q machine
which is a 3rd generation CT scanner manufactured in
1991.The scanning gantry consists of an X-ray source
that produces a highly collimated fan-shaped beam
mounted opposite an array of 30 Sodium crystalline
detectors. The X-ray source and detectors rotate around
the patient at 10 increments for a total of 180, with a
linear transverse scan occurring at each of the 18
rotational points. A single scan, completes in 20 seconds;
producing one tomographic slice. The information
obtained during each scan is processed by a computer,
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and the reconstructed image is presented on a television
monitor for viewing and photographic recording. Each
tomographic section produced is formed by a series of
picture elements representing the absorption coefficient
of a volume of tissue 1x1x10 mm for the 10-inch
scanning circle.

The 80,000 individual picture elements are assembled
and displayed in the form of a circular matrix with a
diameter of 320 picture elements. Even though each
picture element is displayed in two dimensions as an area
IXI mm, the absorption coefficient depicted actually
represents a volume of tissue 10 mm deep. The
reconstructed image can be recorded on films and can be
changed on the display of console to permit a selective
display of any particular absorption value from the wide
spectrum of values obtained during a scan.

The examination is carefully planned in advance and a
decision is made regarding the location, number and
thickness of slices to be made. Oral and intravenous
contrast are given before the examination. The patient is
usually starved 6 hours prior to the examination. The oral
contrast is water soluble usually gastrograffin, patient is
given, 30 minutes before the examination, IV infusion of
contrast is given while scanning the patient. The patient is
usually put in supine position in the gantry.

The examination is carried out while the patient is
holding his/her breath. Respiration motion results in
artifacts that seriously degrade image quality. The CT
scan interpretation of results are done by the radiologist
in the CT scan room. CT scan diagnosis of these lesions
was made and confirmation was obtained by fine needle
aspiration biopsy, open biopsy, or postoperatively. The
data from these studies were recorded in case record
form.

The collected data were subjected to statistical analysis
using Microsoft Office Excel. Data was expressed as
absolute numbers with or without percentages, as means
with standard deviation or as medians with ranges.

RESULTS

During the study period, a total of 30 patients, who
fulfilled the selection criteria, were included in the
present study. The patients with pathologies outside the
retroperitoneum like liver and gall bladder diseases,
carcinoma of stomach and ascites were excluded from the
study. The age distribution was from 21-84 years and this
followed a normal distribution curve. The most common
affected age group was of 40-50 years (9, 30.00%)
followed by 50-60 years (8, 26.67%), >60 years (6,
20.00%) and others (Table 1). The group studied included
18 males and 12 females making 60.00% and 40.00%,
respectively (Figure 1).

The most frequent presenting symptoms were abdominal
lump or mass (28, 93.33%) followed by abdominal pain

(26, 86.67%), weight loss (25, 83.33%), anorexia (20,
66.67%), fever (19, 63.33%), jaundice (18, 60.00%),
hematuria (12, 40.00%) and others (Table 2). Many
clinical presentations occurred in combination like
abdominal mass with abdominal pain. On clinical
examination of the patients, pallor was the commonest
clinical sign (20, 66.67%) followed by icterus (14,
46.67%), pedal edema (3, 10.00%), and neck vein
engorgement (3, 10.00%) (Table 3).

Gender distribution

12,
40.00% 18,

60.00%

®E Males mFemales

Figure 1: Distribution of the patients according to
gender (n=30).

Table 1: Distribution of the patients according to age

(n=30).
patients  Percentage

20-30 2 6.67

30-40 5 16.67
40-50 9 30.00
50-60 8 26.67

>60 6 20.00
Total 30 100.00

Table 2: Distribution of the patients according to
presenting symptoms (n=30).

patients  Percentag
Lump 28 93.33
Abdominal pain 26 86.67
Weight loss 25 83.33
Anorexia 20 66.67
Fever 19 63.33
Jaundice 18 60.00
Hematuria 12 40.00
Clay colored stool 10 33.33
Burning micturition 7 23.33

On the basis of diagnosis, it was found that
retroperitoneal lymph node masses were the commonest
(12, 40.00%) malignant lesions. Renal cell carcinoma (6,
20.00%), neuroblastomas (3, 10.00%), and para-
gangliomas (2, 6.67%) adenocarcinoma were the next
most common lesions. Among 4 benign lesions, renal
abscess and retroperitoneal lymphangioma were found in
2 patients for each. In this study, retroperitoneal
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lymphadenopathy was the most common lesion. (Table
4).

Table 3: Distribution of the patients according to
clinical signs (n=30).

- . No. of
Clinical signs batients Percentage
Pallor 20 66.67
Icterus 14 46.67
Pedal edema 3 10.00
Neck vein engorgement 3 10.00

Table 4: Distribution of the patients according to
diagnosis (n=30).

. . No. of
Diagnosis batients Percentage
Retroperitoneal 12 4000
lymph node mass
Rengl cell 6 20.00
I carcinoma
{\/Ia 19Nan Neuroblastomas 3 10.00
lesi Paragangliomas 2 6.67
€sions Pancreatic
. 2 6.67
adenocarcinoma
Wilm’s tumor 1 3.33
Total 26 86.67
Renal abscess 2 6.67
Benign Retroperitoneal
. . 2 6.67
lesions lymphangioma
Total 4 13.33
DISCUSSION

Most retroperitoneal tumours arise in the kidneys or
adrenals, of the remainder, primary non-specific
retroperitoneal tumours other than lymphomas are
uncommon.*®> Approximately 80% of retroperitoneal
tumours are malignant.* Most retroperitoneal tumours in
adults are mesenchymal in origin, the three commonest
being liposarcoma, leiomyosarcoma and malignant
fibrohistiocytoma.  Metastatic ~ disease  in  the
retroperitoneum is usually recurrence of a urological or
gynaecological malignancy.*®

Although, CT scan is nonspecific, in many cases, when
present a number of CT scan features and clinical
findings may suggest specific diagnosis. Normal non-
opacified lymph nodes are routinely seen on CT scans.*
They appear as small soft tissue densities, ranging from
3-10 mm in size. In the retroperitoneum, lymph nodes
can be found adjacent to the anterior, posterior, medial
and lateral walls of inferior vena cava and aorta. Lymph
nodes are also found in the roots of the mesentery and
along the course of major venous structures draining to
the inferior vena cava and portal veins.!” The diagnosis of
retroperitoneal lymphadenopathy by CT is based on
recognition of nodal enlargement, with displacement or

obscuration of normal structures. Lymph nodes are
considered unequivocally abnormal if they exceed 2 cm
in cross-section diameter.18

Lymph nodes in the retrocrural space are probably
pathologic if they exceed 6 cm in size. An isolated
abdominal or pelvic lymph node between 1 and 2 cm is
regarded as a suspicious finding; clustering of nodes of
this size should increase the index of suspicion.*® Lymph
nodes may be homogenous or heterogenous in
attenuation. On CT they can be low density, necrotic or
even filled with fat. Calcification may also occur.
Contrast enhancement is variable within lymph nodes and
when present, homogenous, heterogenous or rim
enhancement have all been described.?

CT scanners are incapable of demonstrating intranodal
architecture, lymph nodes that are normal in size but
infiltrated with neoplastic cells cannot be distinguished as
abnormal by CT. Furthermore, CT usually cannot
differentiate between benign and malignant causes of
lymph node enlargement. A lymphangiogram or a CT
guided percutaneous needle biopsy may be indicated in
such problem cases.?*

By comparing pre-contrast CT scans with those obtained
following intravenous contrast injection, assessment of
the perfusion, function and structural integrity of the
kidney can be made. No standards of normal size based
on CT scan data have yet been published. For clinicians
who need to know whether Kkidney size is abnormal,
excretory urography and ultrasound are the diagnostic
studies of choice.?? The principal role of CT scan is as
adjunct to ultrasound in assessing the nature of a renal
mass.?® When obesity or overlying gas precludes imaging
of the kidney by ultrasound, CT can then be used. CT
scanning is also useful in confirming presence and extent
of a renal mass.?® CT is acknowledged to be superior to
IV urography and ultrasound for diagnosis and evaluation
of renal masses.?* The limitation here is the fact that it is
not possible to tell malignant from benign masses. This
can be resolved by doing ultrasound or CT guided biopsy
of the mass. In telling whether a mass is cystic or solid,
ultrasound is superior to other imaging modalities.?® CT
scan has the advantage over ultrasound in accurately
delineating a renal mass and differentiating pseudomasses
and anatomical variants.?® Following the treatment of
renal masses, CT scan is the method of choice for post
nephrectomy renal fossa surveillance.?” CT is better than
ultrasound in staging of Wilm's tumour.?® Tumours are
staged in order to provide patients with optimum therapy
and prediction of prognosis. CT identify lymph node
metastases, but it will miss tumour in normal sized lymph
nodes. CT is probably also the best modality for
identification of liver metastases, chest metastasis and
inferior vena cava involvement.?®

The pancreas has a uniform homogenous attenuation of
35-40 HU; it lies obliquely in the upper retroperitoneal
region. Its oblique orientation does not allow all of it to
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be included in a single axial slice.?® Neoplasm of the
pancreas is normally identified at CT scan as a localized
mass of variable attenuation distorting the local anatomy.
Over 80% of all pancreatic tumours are adeno-
carcinoma.®® The rest include cystadenoma, cyst-
adenocarcinoma and endocrine tumours. Metastatic
disease also occurs,*®

CT scan has become the most important imaging
modality of the adrenal glands since the advent of high
resolution body scanners in the late 1970's. A modern
body scanner will demonstrate the normal adrenal glands
in all but exceptional cases, and tumours of 1 cm
diameter or less can be identified.

A knowledge of the range of CT scan appearances and
various clinical settings should assist the surgeon as well
as radiologist in making an appropriate CT scan
interpretation when one of them is encountered. CT scan
has a major role in the diagnosis of retroperitoneal
tumours and their recurrence. Even in the cases of
advanced tumours, the knowledge provided by CT scan is
invaluable in developing a national approach to
management. Accurate assessment of the extent of
tumour and its relation to adjacent structures is especially
important in pre-operative surgical planning. For patients
receiving chemotherapy or radiation, CT scan is an
excellent method of monitoring tumour progression and
response. 3!

CONCLUSION

The retroperitoneum has long been an area poorly
visualised by conventional radiographic techniques and in
this respect, CT has great advantages over other
modalities. Hence the modern surgeon should no longer
be considered a ‘shadow-gazer' but an anatomist in vivo.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Selguk 1, Ersak B, Tatar I, Giingér T, Huri E. Basic
clinical retroperitoneal anatomy for pelvic surgeons.
Turk J Obstet Gynecol. 2018;15(4):259-69.

2. 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(1):45-57.

3. Strauss DC, Hayes AJ, Thomas JM. Retroperitoneal
tumours: review of management. Ann R Coll Surg
Engl. 2011;93(4):275-80.

4. Chaudhari A, Desai PD, Vadel MK, Kaptan K.
Evaluation of primary retroperitoneal masses by
computed tomography scan. Int J Med Sci Public
Health. 2016;5:1423-9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Goenka AH, Shah SN, Remer EM. Imaging of the
retroperitoneum.  Radiol Clin  North  Am.
2012;50:333-55.

Tiu A, Sovani V, Khan N, Hooda S. Primary
retroperitoneal mature cystic teratoma (dermoid
cyst) in a 5l-year-old male: case report and
historical literature review. Sage Open Med Case
Rep. 2017;5:20-3.

Scali EP, Chandler TM, Heffernan EJ, Coyle J,
Harris AC, Chang SD. Primary retroperitoneal
masses: what is the differential diagnosis? Abdom
Imaging. 2015;40(6):1887-903.

Malgras B, Souraud JB, Chapuis O. Retroperitoneal
gastric duplication cyst. J Visc Surg. 2014;151:479-
80.

Ayyappan AP, Jhaveri KS, Haider MA.
Radiological assessment of mesenteric and
retroperitoneal cysts in adults: is there a role for
chemical shift MRI? Clin Imaging. 2011;35:127-32.
Mota MMDS, Bezerra ROF, Garcia MRT. Practical
approach to primary retroperitoneal masses in
adults. Radiol Bras. 2018;51(6):391-400.

Hoang VT, Trinh CT, Le TB, Le TK. Recurrence of
retroperitoneal mature cystic teratoma in an adult: A
case report. Radiol Case Rep. 2019;14(6):692-6.
Occhipinti M, Heidinger BH, Franquet E, Eisenberg
RL, Bankier AA. Imaging the posterior
mediastinum: a multimodality approach. Diagn
Interv Radiol. 2015;21(4):293-306.

Lee ES, Lee JM. Imaging diagnosis of pancreatic
cancer: a state-of-the-art review. World J
Gastroenterol. 2014;20(24):7864-77.

Aghdassi AA, Mayerle J, Kraft M, Sielenkdmper
AW, Heidecke CD, Lerch MM. Pancreatic
pseudocysts--when and how to treat? HPB (Oxford).
2006;8(6):432-41.

Albano D, Agnello F, Midiri F, Pecoraro G, Bruno
A, Alongi P, et al. Imaging features of adrenal
masses. Insights Imaging. 2019;10(1):1.

Mittal MK, Sureka B. Solid renal masses in adults.
Indian J Radiol Imaging. 2016;26(4):429-42.
Silverman PM. Lymph node imaging: multidetector
CT (MDCT). Cancer Imaging. 2005;5:57-67.
Mohseni S, Shojaiefard A, Khorgami Z, Alinejad S,
Ghorbani A Ghafouri A Peripheral
lymphadenopathy: approach and diagnostic tools.
Iran J Med Sci. 2014;39(2):158-70.

Karpf M. Lymphadenopathy. In: Walker HK, Hall
WD, Hurst JW, editors. Clinical Methods: The
History, Physical, and Laboratory Examinations. 3rd
edition. Boston: Butterworths; 1990:149.
Karandikar A, Gummalla KM, Loke SC, Goh J, Tan
TY. Approach to intensely enhancing neck nodes.
Diagn Interv Radiol. 2016;22(2):168-72.
Ganeshalingam S, Koh DM. Nodal staging. Cancer
Imaging. 2009;9(1):104-11.

Andrews SJ, Brooks PT, Hanbury DC, King CM,
Prendergast CM, Boustead GB. Ultrasonography
and abdominal radiography versus intravenous
urography in investigation of urinary tract infection

International Surgery Journal | May 2020 | Vol 7 | Issue 5 Page 1465



23.

24,

25.

26.

27.

28.

Patel K. Int Surg J. 2020 May;7(5):1461-1466

in men: prospective incident cohort study. BMJ.
2002;324(7335):454-6.

Rossi SH, Prezzi D, Morland C, Goh V. Imaging for
the diagnosis and response assessment of renal
tumours. World J Urol. 2018;36(12):1927-42.

Kay FU, Pedrosa I. Imaging of solid renal masses.
Radiol Clin North Am. 2017;55(2):243-58.

Kang SK, Huang WC, Pandharipande PV,
Chandarana H. Solid renal masses: what the
numbers tell us. Am J  Roentgenol.
2014;202(6):1196-206.

Oostenbrugge TJ, Futterer JJ, Mulders PFA.
Diagnostic imaging for solid renal tumors: a
pictorial review. Kidney Cancer. 2018;2(2):79-93.
Chin Al, Lam JS, Figlin RA, Belldegrun AS.
Surveillance strategies for renal cell carcinoma
patients  following nephrectomy. Rev  Urol.
2006;8(1):1-7.

Olukayode AA, Richard 10, Rachael AA, Babajide
OB, Ireti OF, Gbolahan OA. Pattern of computed
tomography scan findings in children with Wilms'

29.

30.

31

tumor in a tertiary hospital in Lagos, Nigeria. Indian
J Med Paediatr Oncol. 2014;35(1):31-5.

Busireddy KK, AlObaidy M, Ramalho M,
Kalubowila J, Baodong L, Santagostino I, et al.
Pancreatitis-imaging approach. World J Gastrointest
Pathophysiol. 2014;5(3):252-70.

Santa LG, Retortillo JA, Miguel AC, Klein LM.
Radiology of pancreatic neoplasms: an update.
World J Gastrointest Oncol. 2014;6(9):330-43.
Strauch LS, Eriksen R@, Sandgaard M, Kristensen
TS, Nielsen MB, Lauridsen CA. Assessing tumor
response to treatment in patients with lung cancer
using dynamic contrast-enhanced CT. Diagnostics.
2016;6(3):28.

Cite this article as: Patel K. Role of computed
tomography scan in diagnosis of retroperitoneal
masses. Int Surg J 2020;7:1461-6.

International Surgery Journal | May 2020 | Vol 7 | Issue 5 Page 1466



