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Purpose. Technetium-99m diethylene triamine pentaacetic acid (Tc-99m DTPA) renal dynamic scintigraphy is a widely used
imaging technique that evaluates renal function of patients with extrarenal abnormalities, but its clinical value in potentially
offering us information on proliferation of liposarcoma has not yet been reported. Methods. We retrospectively reviewed 7
patients with histopathologically confirmed retroperitoneal liposarcoma who underwent Tc-99m DTPA renal dynamic scin-
tigraphy. The clinical data, histopathological findings, Glomerular Filtration Rate (GFR), and Tc-99m DTPA uptake were
recorded. Results. Dedifferentiated liposarcoma and well-differentiated liposarcoma showed dissimilar degrees of Tc-99m DTPA
uptake, an observation that correlated with Ki-67 expression (p <0.01). 4 of the 7 patients were diagnosed with dedifferentiated
liposarcoma, showing a moderate uptake of Tc-99m DTPA and greater than 20% Ki-67 expression on histological slides.
Meanwhile, the remaining 3 patients, diagnosed with well-differentiated liposarcoma, showed no uptake of Tc-99m DTPA and Ki-
67 expression of less than 5%. Conclusions. This study suggests that Tc-99m DTPA renal dynamic scintigraphy provides diagnostic
value in patients with retroperitoneal liposarcoma, not only in evaluating renal function but also in visualizing lesion-related
radionuclide uptake, which may potentially offer further clinical insights into tumor proliferation and provide prognostic value for

clinical outcomes in patients with retroperitoneal liposarcoma.

1. Introduction

Tc-99m diethylenetriaminepentaacetic acid (DTPA) un-
dergoes glomerular filtration but neither renal tubular se-
cretion nor reabsorption. Tc-99m DTPA renal dynamic
scintigraphy becomes a useful tool for clinicians in assessing
renal function, especially for patients with suspected renal
impairment. Nevertheless, Tc-99m DTPA renal dynamic
scintigraphy is also valuable in examining extrarenal ab-
normalities through the uptake of radionuclide by lesions.
Despite this, studies on the extrarenal uptake of Tc-99m
DTPA have been limited to retroperitoneal abscesses [1],
“phantom kidney” phenomena, and some tumors, including
hypervascular tumors [2], aortic aneurysms [3], extra-
medullary plasmacytoma [4], and hepatic haemangioma [5].
Goshen et al. [6] also presented the use of Tc-99m DTPA
renal scintigraphy to find palpable soft tissue tumors at any

location in the body and noticed a chordoma through the
uptake of Tc-99m DTPA. However, the uptake of Tc-99m
DTPA in retroperitoneal liposarcoma has not been de-
scribed previously. In clinics, we noticed a phenomenon that
well-differentiated liposarcoma and dedifferentiated lip-
osarcoma have different degrees of uptake of Tc-99m DTPA
in renal dynamic scintigraphy, which may provide us some
information on the pathology of the tumor and hence, we
discuss here.

2. Patients and Methods

We conducted studies on human participants according to
the guidelines of the Institutional Patient Care and Use
Committee of the First Hospital of China Medical Uni-
versity. The patients of this retrospective study were selected
between 1st January, 2012, to 30th June, 2014, from the first
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hospital of China Medical School. Patient selection was
based on the following inclusion criteria: (1) the patient
underwent Tc-99m DTPA renal dynamic scintigraphy to
assess the renal function; (2) liposarcoma was histopatho-
logically confirmed; and (3) complete clinical data for the
patients were available. The study contained 7 patients (5
female and 2 male patients; age range, 52-73 years; mean
age, 59.6 years). Because this was a retrospective study,
informed consent was not needed.

All of the patients received a 185MBq (5mCi) bolus
injection of Tc-99m DTPA while in the supine position.
Renal dynamic scintigraphy was acquired on a SPECT/CT
scanner (Siemens Symbia-T2 TruePoint) with a low-energy
collimator, a 128 x 128 matrix, and 20% energy window after
dynamic scanning for sixty minutes, The Glomerular Fil-
tration Rate (GFR) was calculated.

Grading Criteria of Accumulation. The uptake of extrarenal
abnormalities was graded by consensus agreement of two
radiologists in the renal parenchyma phase according to the
scale as follows [7]:

No uptake: the activity was the same as that of the
background

Mild uptake: the activity was higher than that of the
background but lower than that of the spleen

Moderate uptake: the activity was equal to or higher
than that of the spleen but lower than that of the kidney

Severe uptake: the activity was equal to that of the
kidney
Criteria of GFR: normal: GFR > 40 ml/min

All the lesions were surgically removed. The pathological
results were diagnosed as liposarcoma, and then, the Ki-67
expression of the tumors was evaluated.

3. Statistical Analysis

The Mann-Whitney U test was used to estimate the cor-
relation between the degrees of Tc-99m DTPA uptake and
Ki-67 expression in the tumor. It was also used to estimate
the correlation between the uptake of the Tc-99m DTPA in
the tumor and the function of the kidneys. Statistical sig-
nificance was determined as p values less than 0.05. We used
SPSS (version 23.0) for all statistical analyses.

4. Results

Seven patients with retroperitoneal liposarcoma underwent
Tc-99m DTPA renal dynamic scintigraphy, in which 4
patients showed moderate uptake of Tc-99m DTPA and the
other 3 patients showed no uptake of Tc-99m DTPA in the
lesions. The clinicopathological data are listed in Table 1.
In our study, the left renal GFR of one patient with
lesions obviously impinging the left kidney decreased deeply
and the bilateral renal GFR of two patients with lesions
slightly impinging the adjacent kidney decreased slightly.
However, these three patients showed normal creatinine and
blood urea nitrogen. The other four patients with lesions far
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away from the kidney revealed normal function in both
kidneys.

We also found a phenomenon that dedifferentiated
liposarcoma and well-differentiated liposarcoma showed
different degrees of uptake of Tc-99m DTPA, which were
correlated with Ki-67 expression of the imaged tumors
(p<0.01). 4 of 7 patients were diagnosed as dedifferentiated
liposarcoma, showing moderate uptake of Tc-99m DTPA
(shown in Figure 1(a)), and Ki-67 expression was greater
than 20% (shown in Figure 1(b)). Meanwhile, the remaining
3 patients were diagnosed as well-differentiated liposarcoma,
showing no uptake of Tc-99m DTPA (shown in Figure 2(a)),
and Ki-67 expression was less than 5% (show in Figure 2(b)).
Furthermore, we did not find any relationship between the
uptake of Tc-99m DTPA in the tumor and the function of
the kidney(s) (p > 0.05).

5. Discussion

Liposarcoma is the second most common soft tissue sar-
coma, accounting for up to 15% of adult soft tissue sarcoma.
The peak incidence is aged 50-70 years [8]. According to the
World Health Organization and others, liposarcoma is
currently subclassified into three separate biologic groups
encompassing five subtypes including (1) well-differentiated
liposarcoma and dedifferentiated liposarcoma, (2) myxoid
and round cell liposarcoma, and (3) pleomorphic lip-
osarcoma. Each group is characterized by specific genetic
alterations presumed to drive tumor initiation [9].

By far, the most common liposarcoma subtypes in the
retroperitoneumin are the well-differentiated liposarcoma
and dedifferentiated liposarcoma, representing over 60% of
all liposarcoma [10]. Other histological categories including
myxoid, round cell, and pleomorphic liposarcoma occur
predominantly in the extremity and are rare or “nonexist-
ing” in the retroperitoneum [9, 11-13].

The concept of dedifferentiated liposarcoma was in-
troduced by Evans [14] as “tumor containing well-dif-
terentiated liposarcoma and cellular nonlipogenic spindle
cell or pleomorphic sarcoma.” Dedifferentiated lip-
osarcoma is usually an abrupt transition from well-dif-
ferentiated liposarcoma to a region of nonlipogenic
sarcoma. Histological subtype of liposarcoma is very
important during the process of disease. Dedifferentiated
liposarcoma is high-grade, aggressive tumor with a sys-
temic metastatic rate of 5% to 20% [15] and poor prognosis
[16], whereas well-differentiated liposarcoma is low-grade
tumor with a more indolent biological behaviour and
progress more slowly. Five-year disease-specific survival in
patients with dedifferentiated liposarcoma is 44%, com-
pared to 93% in patients diagnosed with pure well-dif-
ferentiated liposarcoma [17, 18].

Liposarcomas usually present as a slow-growing, pain-
less mass [19]. Symptoms occur when it is huge enough to
impinge the adjacent structures or local invasion [20] and
influence the function of adjacent organs like kidney. So it is
necessary to evaluate the renal function preoperatively.

In our study, the left renal GFR of one patient with
lesions obviously impinging the left kidney decreased deeply
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TasLE 1: Clinicopathologic data of 7 patients with liposarcoma who underwent Tc-99m DTPA renal dynamic scintigraphy.

Patient Age Side of Impinge the GFR  Uptake of Tc- . Expression of
no. Sex (yr) Cr BUN tumor kidney (ml/min) 99m DTPA Pathological pattern Ki-67 (%)
1 Female 53 Normal Normal Median No L=d4.3 Moderate De.d ifferentiated +50
and left R=431 liposarcoma
2 Female 65 Normal Normal  Right No L=519 Moderate De.d ifferentiated +30
R=46.5 liposarcoma
3 Female 52 Normal Normal Left Y‘es L=186 Moderate De.d ifferentiated +20
(obvious) R=41.0 liposarcoma
4 Male 73 Normal Normal Left Yes (slight) L=34.0 Moderate De.d ifferentiated +50
R=321 liposarcoma
5 Female 53 Normal Normal  Right No L=518 No Wel!—dlfferentlated +2
R=46.6 liposarcoma
6 Male 57 Normal Normal Median No L=54.8 No Weu—dlfferentlated 0-1
and left R=67.6 liposarcoma
7 Female 64 Normal Normal  Right  Yes (slight) L=34.2 No Weu—dlfferentlated <5
R=334 liposarcoma
Cr indicates creatinine; BUN indicates blood urea nitrogen; GFR indicates glomerular filtration rate; L indicates left; R indicates right.
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FIGURE 1: A 73-year-old man with dedifferentiated liposarcoma in the left retroperitoneum. (a) The renal parenchyma phase showed
moderate uptake of Tc-99m DTPA, TGFR = 66.1 ml/min, LGFR = 34.0 ml/min, and RGFR = 32.1 ml/min. Serum renal function was normal.

(b) Ki-67 expression is 50% (x200).

and the bilateral renal GFR of two patients with lesions
slightly impinging the adjacent kidney decreased slightly.
However, these three patients showed normal creatinine and
blood urea nitrogen, which may be due to powerful com-
pensatory function of kidneys. So it is meaningful to use Tc-
99m DTPA renal dynamic scintigraphy to evaluate the
unilateral kidney of patients with abdominal lesions. The
other four patients with lesions far away from the kidney
revealed normal function of each kidney.

Importantly, we noticed a phenomenon that dediffer-
entiated liposarcoma and well-differentiated liposarcoma
showed different degrees of uptake of Tc-99m DTPA. The
dedifferentiated liposarcoma showed moderate uptake of Tc-
99m DTPA, whereas the well-differentiated liposarcoma
showed no uptake. As we know, dedifferentiated lip-
osarcoma is associated with worse outcomes compared with
well-differentiated liposarcoma, so Tc-99m DTPA renal
dynamic scintigraphy may provide us some outcome in-
formation beyond kidney function. An even more inter-
esting thing is that the different degrees of uptake of Tc-99m
DTPA were correlated with Ki-67 expression of the tumors

(p <0.01). Four patients with dedifferentiated liposarcomas
showed moderate uptake of Tc-99m DTPA, in which Ki-67
expression were almost greater than 20%. The remaining
three patients with well-differentiated liposarcomas showed
no uptake of Tc-99m DTPA, while the Ki-67 expression was
less than 5%.

Ki-67 antigen named as antiproliferative nucleoprotein
monoclonal antibody is a kind of hyperplasia of cell cycle-
related nuclei and mainly expressed in proliferating cells. It
is considered as a gold standard for accurately reflecting the
cell proliferation activity [21] and is usually used to evaluate
the biology behaviour of the tumor [22]. Its expression is
usually associated with clinical outcome in several tumors,
such as lung, breast, hepatocellular, and soft tissue carci-
noma [23]. Another study also showed that Ki-67 has very
good sensitivity and specificity in lipotumors, especially in
dedifferentiated liposarcoma [24]. Our study also indicated
that Ki-67 expression of dedifferentiated liposarcoma is
greater than that of well-differentiated liposarcoma. The
exact mechanism of Tc-99m DTPA uptake is still not clear; it
may be due to the increased vascularity, prolonged retention
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FIGURE 2: A 64-year-old woman with well-differentiated liposarcoma in the right retroperitoneum. (a) The renal parenchyma phase shows
no uptake of Tc-99m DTPA, TGFR = 67.6 ml/min, LGFR = 34.2 ml/min, and RGFR = 33.4 ml/min. Serum renal function was normal. (b) Ki-

67 expression is less than 5% (x200).

of radionuclide, or the accumulation of the lesion. Fur-
thermore, in our study, we did not find any relationship
between the uptake of the radiopharmaceuticals in the tu-
mor and the function of the kidneys (p > 0.05).

Our study has some limitations. A small number of
patients and pathological types were included in our study.
Future studies should include a larger sample and all the
pathological types of liposarcoma and potentially even other
extrarenal abnormalities. Further evaluation of the rela-
tionship between the Tc-99m DTPA uptake and patient’s
outcome is also needed.

6. Conclusion

Our study recommends that clinical use of Tc-99m DTPA
renal dynamic scintigraphy in patients with retroperito-
neal liposarcoma is valuable not only in evaluating renal
function but also in providing a scintigraphic record of
lesion-related radionuclide uptake, which may potentially
provide information on tumor proliferation to clinicians
and predict the clinical outcomes in patients with
liposarcoma.
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