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Background: To compare the differences in the diagnosis of retroperitoneal tumors among multi-slice
spiral computed tomography (MSCT), magnetic resonance imaging (MRI), and ultrasound (US).

Methods: Sixty cases of retroperitoneal tumors admitted in our hospital from January 2016 to January 2019
were collected and related data were analyzed. After admission, patients were examined by MSCT, MRI, and
US, and the pathological results of the patients were used as the controls. The differences in the diagnosis of
retroperitoneal tumors were compared with the results of MSCT, MRI, and US.

Results: Thirteen cases of benign tumors were diagnosed by MSCT, 47 cases were malignant, and 1
case was false benign, with diagnosis accuracy, sensitivity and specificity of 98.33%, 97.92% and 92.30%,
respectively. Thirteen cases of benign tumors were diagnosed by MRI, 47 cases of malignant tumors, and 1
case was false benign, with diagnosis accuracy, sensitivity and specificity of 98.33%, 97.92%, and 92.30%,
respectively. Fourteen cases of benign tumor were diagnosed by US, 46 cases were malignant, and 2 cases was
false benign, with diagnosis accuracy, sensitivity and specificity of 96.67%, 97.92%, and 85.71%, respectively.
There were no statistically significant differences in the accuracy, sensitivity, and specificity of MSCT, MRI,
and US in the diagnosis of retroperitoneal tumors (P>0.05).

Conclusions: MSCT, MRI, and US tests are highly accurate, sensitive, and specific in the diagnosis of

retroperitoneal tumors.
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Introduction been relatively severe at the time of consultation (1). The

. . . clinical incidence of retroperitoneal tumors is not high, but
Retroperitoneal tumors are tumors that originate in

o . .
the retroperitoneal space (including retroperitoneal fat, 85% of tumors that occur retroperitoneally are malignant

connective tissue, fascia, blood vessels, muscles, nerves, (2,3). The retroperitoneal cavity has a complex anatomical

lymph and embryonic residual tissues). Because the tumor
grows deep, it is affected by organs in the abdominal cavity,
and the symptoms are hidden, the patient's condition has
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structure and a wide range of involvement, which is difficult
to detect early, but early detection and effective treatment

are of great significance for prognosis and can improve
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survival (4).

Multi-slice spiral computed tomography (MSCT)
has been used commercially for more than two decades
for the diagnosis and screening of various diseases (5,6).
MSCT plain scan combined with enhanced scan images
could well show the location, size, extent of the lesion and
the adjacent relationship with the surrounding structure
(pushing displacement, enveloping and invasion), but
also the internal density of the lesion (solid and cystic
and calcification, internal division of fatty lesions, solid
nodules or masses, cystic foci), and enhanced scanning
(irregularly enhanced morphology, internal necrosis) should
be observed. Magnetic resonance imaging (MRI) offers
superior soft-tissue contrast as compared with computed
tomography (CT) (7). The components of the MRI inside
the lesion (common heterogeneity of retroperitoneal
tumors) had a higher display ability, and could clearly show
the fibrous separation in fatty lesions, tumor fat and minor
abnormal signal changes combined with other decomposed
components, the shape of the edges, and the relationship
between them and their surroundings. Ultrasound (US)
technology is currently growing exponentially due to its
many advantages of improved and real-time high-resolution
US imaging that results in successful pain management
interventions (8). The US can determine the anatomical
location of the tumor, the subtle relationship between the
tumor and adjacent structures (slightly affected), and it is
especially important to observe adhesion or involvement
with large blood vessels or ureteral walls.

In this study, MSCT, MRI, and US are used to
investigate the diagnosis of retroperitoneal tumors,
providing a reference for the clinical diagnosis of
retroperitoneal tumors.

We present the following article in accordance with
the STARD reporting checklist (available at http://dx.doi.
org/10.21037/tcr-20-3141).

Methods
Patients

A retrospective study was performed. Sixty cases of
retroperitoneal tumors underwent MSCT, MRI, and
US examinations in our hospital from January 2016 to
January 2019 were selected as subjects, and the results of
MSCT, MRI, and US examinations were compared with
corresponding pathological examination results. The study
was conducted in accordance with the Declaration of Helsinki
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(as revised in 2013). The study was approved by the Ethics
Committee of Peking University International Hospital and
informed consent was taken from all the patients.

The male to female ratio was 0.9:1, and the average age
was 47x2.7 years. Exclusion criteria: (I) patients with other
malignant tumors; (II) pregnant women; (III) not suitable
for MSCT, MRI, US examination; (IV) patients with severe
cardiovascular and cerebrovascular disease; (V) patients with
unconsciousness, claustrophobia.

MSCT examination

Siemens Sensation dual-source CT was used for MSCT
examination, the scanning layer thickness was 10 mm,
and the layer distance was 10 mm. Reconstructed layer
thickness and interval was 1 mm. The scan ranged from
the diaphragm to the pubic bone and included the entire
abdominal and pelvic region (generally suitable for those
with large lesions occupying the entire abdominal and pelvic
cavity, and can also include smaller retroperitoneal tumors
to determine the presence of intraperitoneal metastases).
Scan technical parameters: plain scan, the scanning layer
thickness was 5 mm, and the layer distance was 5 mm.
Reconstructed layer thickness and interval was 1 mm. Scan
parameters: contrast injection of elbow vein (80 mL), speed
of 3.5 mL/s, dual-phase dynamic enhanced scan. Patients’
images were transferred to the PACS system.

MRI examination

Scanning was performed using a GE 3.0T MRI scanner.
The patient was lying flat with head first, and body coils
covered the entire lesion area (for smaller lesions in
the upper abdomen or pelvic area). Patient should keep
breathing smoothly, and fasted for 6-8 hours before the
examination. Scan parameters: axial plain scan, enhanced
axial, sagittal, and coronal scans (elbow vein injection of
gadopentetate glucosamine, dose of 0.2 mg/kg, speed of
2 mL/s). MRI sequences: fast spin echo (FSE) T'1-weighted
imaging (TIWI), fat-suppressed T1-weighted imaging
(T1WI-FS), in-phase and oppose-phase T1WI; T2WI-ES,
diffusion-weighted imaging (DWI) and apparent diffusion
coefficient (ADC), dynamic enhanced T1WI-FS. Patients’
images were transferred to the PACS system.

US examination

The US examination was performed with a Philips iU
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Judgment items

Benign

Malignant

Growth mode

Envelope

Growth rate

Impact on the body

Shape
Size
Number

Density

Relapse

Metastatic spread

Expansive

The envelope is complete and the
boundaries are clear

Slow

Small impact, mainly oppression or
obstruction of surrounding structural organs

Variety, more common in nodules
Small size and mostly less than 5.0 cm
More common

Uniform, little calcification, no obvious
necrosis, can be obviously strengthened

Not easy to relapse

No

Swelling wettability

Unenveloped or incomplete, unclear boundaries

Faster

It has a greater impact, compresses surrounding organs, and
violates the structure and function of normal tissues and organs.

Variety, more common as irregularities
Large volume, diameter greater than 5.0 cm
No difference between single shot and multiple shots

Uniform or non-uniform, necrotic sac becomes visible,
strengthened or not significantly strengthened

High recurrence rate, mostly local recurrence in situ and adjacent
areas, or involving the contralateral space

Local implantation metastasis is visible, part of blood metastasis,
almost no lymph node metastasis

Elite color ultrasound system with a probe frequency of 3.5
MHz. Fasting for 6-8 hours before examination, patients
undergo supine, lateral, and prone examinations. The size,
shape, boundary, location and internal echo of the mass
were observed.

Observation indicators and evaluation criteria

The clinical data of the selected cases were analyzed, and the
accuracy, sensitivity, and specificity of the three examination
methods were compared. Among them, accuracy [(case of
true malignant and true benign)/all cases], sensitivity (case
of true malignant/all cases), and specificity (case of true
benign/all cases) were calculated. The malignant and benign
diagnostic criteria for retroperitoneal tumors were shown in
Table 1. Judgment was based on the growth mode and speed
of the tumor, the presence or absence of an envelope, the
effect on the body, the shape, number, size, density, whether
the tumor has recurred, and whether it has metastasized or

spread.

Statistical analysis

Statistical software SPASS 15.0 was used for statistical
analysis of the experimental data. Comparison of MSCT,
MRI, and US examination were analyzed by Chi-square
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test. P<0.05 was considered to be significant.

Results
Analysis of clinical characteristics of patients

In this study, 60 patients with retroperitoneal tumors
included 19 cases of abdominal discomfort/abdominal pain,
11 cases without clinical symptoms, 11 cases that were
found during physical examination or accident, 7 cases of
abdominal masses, 5 cases of weight loss, 5 cases of waist
pain, 3 cases of leg pain, and 10 cases of other symptoms.
Pathological diagnosis results: 12 cases were benign tumor
lesions, accounting for 20%; 48 cases were malignant
tumors, accounting for 80%, mainly liposarcomas,
malignant neurogenic tumors, some fibrous tumors, and
musculoskeletal malignancies, malignant gastrointestinal
stromal tumor (GIST), embryonic tumor, lymphoma,
neuroendocrine tumor (Tuble 2).

Example results of MSCT, MRI, and US examination

MSCT, MRI, and US images of a representative patient
(female, 15 years old, retroperitoneal cell neuroma)
were shown in Figure 1. Axial CT plain scan results: an
irregular, slightly low-density mass (IN) was seen in the

right front of the horizontal spine (V) of the right kidney,
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Table 2 General clinical and pathological information for patients
with retroperitoneal tumors

ltems Number  Proportion (%)

Reason for visiting

Abdominal discomfort/ 19 31.67
abdominal pain 11 18.33
7 11.67
Physical examination 5 8.33
(incidentally found)
Abdominal mass 5 8.33
3 5.00
Weight loss 10 16.67
Pathology
Liposarcoma 24 40
Neurogenic tumor’ 11 18.33
Musculoskeletal tumor® 9 15
Lymphoma 2 3.33
Others® 14 23.33

', neurogenic tumors: schwannomas, paraganglioma,
neurofibromas, gangliomas, pheochromocytomas, malignant
peripheral schwannomas, and low-grade mural schwannoma; 2,
musculoskeletal tumors: leiomyosarcoma, rhabdomyosarcoma,
synovial sarcoma, osteosarcoma, chondrosarcoma; °, others:
fibrous tumors (including solitary fibroids, fibromatosis,
etc.), GIST, embryonic tumors, lymphatic cysts, teratomas,
neuroendocrine tumors, idiopathic fibrosis.

with uniform internal density and clearer boundaries
(thick arrows) (Figure 14). Axial CT enhanced scan of the
venous phase: the density within the lesion was uniform,
but lower than the density of the kidney (K) and liver
(L), with clear boundaries, and partially enclosing the
abdominal aorta (A) and the left renal vein (LV) (Figure 1B).
Coronary CT enhanced scan of the venous phase: the
lesion was irregularly lobulated, with a slight uneven fibrous
enhancement in the interior, with clear boundaries, but
close to the abdominal aorta (Figure 1C). MRI axial TTWI-
FS MASK (flat scan) sequence: an irregular slightly signaled
mass (N) was seen in the right front of the horizontal spine
of the right kidney, and the tumor border was smooth
(thick arrow) (Figure 1D). MRI axial T2WI-FS sequence:
the lesion showed a long T2 high signal, the internal signal
was more uniform, a separable shadow (thin arrow) was
visible on the left side, and the tumor border was smooth
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(Figure 1E). MRI axial DWI sequence: the mass showed a
high signal (IN), the internal signal was basically uniform,
and the lesion boundary was clearer (white thick arrows)
(Figure 1F). MRI T2WI-FS coronary coronal sequence:
The lesion was mainly located on the right side of the
lumbar spine, with a long T2 high signal inside and a clearer
boundary (Figure 1G). Arterial phase sequence of MRI axial
TIWI enhanced scan: the lesion showed a slightly uneven
low signal (compared with the renal signal), surrounding
the right renal artery and the right part of the abdominal
aorta, and the tumor boundary was clear and smooth. The
boundary with the abdominal aorta was clear and sharp.
The right kidney was partially compressed (Figure 1H). US
image: a solid hypoechoic mass with retroperitoneum and
uniform internal echo. Enveloped, with clear boundaries
and acceptable morphology. Color Doppler flow imaging
(CDFI): the little blood flow shown the abdominal aorta
behind the tumor. The lesion squeezed the right kidney,
and the demarcation was clear (Figure 11).

Comparison of MSCT, MRI, and US examination

Thirteen benign, 46 malignant, and 1 false benign cases
were diagnosed by MSCT. The diagnostic accuracy,
sensitivity, and specificity were 98.33%, 97.87%, and
92.86%. Thirteen benign, 46 malignant, and 1 false benign
cases were diagnosed by MRI. The diagnostic accuracy,
sensitivity, and specificity were 98.33%, 97.87%, and
92.86%. Twelve benign, 46 malignant, and 2 false benign
cases were diagnosed by US. The diagnostic accuracy,
sensitivity, and specificity were 96.67%, 95.83%, and
85.71% (lable 3). Statistical analysis found that there were
no significant differences in the accuracy, sensitivity, and
specificity of MSCT, MRI, and US in the diagnosis of
retroperitoneal tumors (P>0.05) (7able 4). There were no
adverse events in MSCT, MRI, and US examination.

Discussion

The clinical incidence of retroperitoneal tumors is lower
than other tumors, but once found, they are mostly
malignant (9,10). Early detection and early treatment are
essential to improve the quality of life of these patients.
With the wide application of imaging technology and rich
clinical diagnosis experience, the combination of MSCT,
MRI, and US can effectively compensate the diagnostic
accuracy of retroperitoneal tumors and help clinical
selection of correct treatment measures. The diagnosis
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Figure 1 MSCT, MRI, and US images of a representative patient (female, 15 years old, retroperitoneal cell neuroma). (A) Axial CT
plain scan. (B) Axial CT enhanced scan of the venous phase. (C) Coronary CT enhanced scan of the venous phase. (D) MRI axial TIWI-
FS MASK (flat scan) sequence. (E) MRI axial T2WI-FS sequence. (F) MRI axial DWI sequence. (G) MRI T2WI-FS coronary coronal
sequence. (H) Arterial phase sequence of MRI axial TIWI enhanced scan. (I) US image. MSCT, multi-slice spiral computed tomography;

MRI, magnetic resonance imaging; US, ultrasound; TIWI-FS, fat-suppressed T'1-weighted imaging; T2WI-FS, fat-suppressed T2-

weighted imaging; DWI, diffusion-weighted imaging; US, ultrasound.

of retroperitoneal tumors is based on the gold standard
of pathology. How can imaging be used to distinguish
benign from malignant tumors before surgery or puncture?
Long-term clinical experience is required. Based on the
postoperative or puncture biopsy pathology results of our
center, we will make some basic clinical analysis for the
preoperative imaging diagnosis of retroperitoneal tumors.
The results of this study showed that MSCT, MRI,
and US had high accuracy, sensitivity, and specificity for
the diagnosis of retroperitoneal tumors (P>0.05), and all
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three can be used as clinically ideal diagnosis methods for
retroperitoneal tumors. It can provide certain imaging
support for early detection and early treatment. A total of
60 cases were selected in this study. The number of patients
with malignant lesions were significantly higher than that of
patients with benign lesions, which were confirmed in the
previous reports (11,12).

The adaptive surface of MSCT examination is more
popular. Through the observation of tumor characteristics,
size, growth location, tumor boundary, and the typical
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Table 3 Comparison of pathological diagnosis results by MSCT, MRI, and US

Pathological diagnosis results

Methods Results P value
Malignant Benign

MRI Malignant 47 0 >0.05
Benign 1 12

MSCT Malignant 47 0 >0.05
Benign 1 12

us Malignant 46 0 >0.05
Benign 2 12

MSCT, multi-slice spiral computed tomography; MRI, magnetic resonance imaging; US, ultrasound.

Table 4 Comparison of accuracy, sensitivity, and specificity of MSCT, MRI, and US (%)

Methods Accuracy Sensitivity Specificity

MSCT 98.33% [59/60] 97.92% [47/48] 92.31% [12/13]

MRI 98.33% [59/60] 97.92% [47/48] 92.31% [12/13]

us 96.67% [58/60] 95.83% [46/48] 85.71% [12/14]

MSCT, multi-slice spiral computed tomography; MRI, magnetic resonance imaging; US, ultrasound.

characteristics of MSCT images (fat tissues and fluids
of different densities), the binding site can indicate the
source of tumor tissue. It is very helpful, and MSCT image
reconstruction technology can be used to observe the
shape of the lesion and the anatomical relationship with
nearby organs (13), which is conducive to the evaluation of
retroperitoneal tumors. When using MSCT for imaging
diagnosis, the first task was to determine the location, size
and morphology, density and enhancement method of
the tumor, and the edge of the lesion (14), and to further
judge the benign and malignant tumors based on these
conventional features. Benign tumors are generally small,
regular in shape, uniform in mass density, and clear in
boundary; malignant tumors are generally larger in size,
irregular in shape, unclear in boundary and even invade
surrounding structures, and the tumor is prone to necrosis
or cystic changes.

Scanning MRI in the transverse axis, coronal, and
sagittal positions can determine the anatomical relationship
between the tumor and the retroperitoneal space, thereby
clarifying the tissue source of the tumor. MRI can
determine whether the tumor is benign or malignant based
on the morphological changes of the tumor, the abnormal
signal of different tissues, and the degree of enhancement
after enhancement (15,16). MRI can also initially determine

© Translational Cancer Research. All rights reserved.

the tumor’s invasion of surrounding structures and show an
increase in local lymph nodes (17), which is conducive to
the clinical staging of retroperitoneal tumors.

Because the internal components of some retroperitoneal
tumors are more complicated, on the US sonogram,
tumors of different origins can also show similar echoes.
In addition, most tumors are large and cannot be viewed in
full. The type is accurately determined, but the details (the
nuances between different structures) are shown to have
other checks that cannot be replaced.

Although all three have high accuracy, diagnostic
sensitivity, and specificity, the US can effectively determine
the subtle adjacency of the tumor, and it can also determine
the internal structure of the tumor more accurately. The
cost of the US is low, the inspection is convenient, and
can be repeated many times without radiation damage.
It is the first choice for many clinical examinations. The
disadvantage of US is that the difference in diagnostic
results will be affected by the operator’s experience, lack of
accurate objective indicators, and will also be affected by the
tumor location and internal organs, and it is not easy to see
the full picture of the tumor. In addition, it can objectively
record the current status of the disease, storable stable
images, and rich digital information carried by the film,
providing essential help for clinical diagnosis and treatment.
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In conclusion, the three diagnostic methods had their
own characteristics and advantages, all had high accuracy,
sensitivity and specificity. The diagnosis using MR, MSCT,
and US can partially determine the benign and malignant
tumors of the retroperitoneum, and have significant for
clinical diagnosis and treatment of retroperitoneal tumors.
Any test method can be chosen freely, but the combination
of the three methods is very helpful for determining the
tumor's anatomical location and surrounding relationship.
The combined imaging examination provides a certain
scientific basis for the early detection and accurate
treatment of retroperitoneal tumors.
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