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Abstract

Purpose: The purpose of the study was to retrospectively
analyze MRI findings of renal cell carcinoma associated
with Xp11.2 translocation/TFE3 gene fusion (Xp11.2/
TFE RCC) in adults.
Methods: Sixteen patients with Xp11.2/TFE RCC were
reviewed retrospectively. The clinical characteristics and
imaging features were assessed and then compared
between metastatic and non-metastatic subgroups.
Results:Themean age at diagnosis was 47.4 (20–76) years.
Seven (44 %) patients were men, and nine (56 %) patients
were women. The lesions predominantly exhibited an
endophytic distribution (n = 14, 88 %) with a capsule
(n = 16, 100%), accompanied by solid and cystic patterns
(n = 12, 75%) and hemorrhage (n = 11, 69 %). The
tumors prevalently appeared hyper- to isointense onT1WI
(n = 14, 88%), hypointense onT2WI (n = 13, 81%), and
hyperintense on DWI (n = 16, 100%) with a lower ADC
(P < 0.001) than that of the surrounding tissue. The
tumors were less enhanced than the normal renal cortex in
all phases with a prolonged enhancement pattern
(P £ 0.001). In addition, six patients (38 %) developed
recurrence or metastases. The RCCs with metastases
showed an irregular shape (P = 0.013), an incomplete
capsule (P = 0.018), heterogeneous solid-cystic patterns

(P = 0.034), and hemorrhage (P = 0.037) than non-
metastatic subgroups.
Conclusions: MRI provides valuable information for the
diagnosis of adult Xp11.2/TFE RCCs. Features including
irregular shape, incomplete capsule, mixed solid-cystic
pattern, and hemorrhage may indicate the occurrence of
recurrence or metastases.
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Abbreviation

WHO World Health Organization

RCC Renal cell carcinoma

Xp11.2/TFERCC Xp11.2 Translocation/TFE3 gene

fusion renal cell carcinoma

CT Computed tomography

PET-CT Positron emission

tomography-computed tomography

DWI Diffusion-weighted imaging

ADC Apparent diffusion coefficient

IHC Immunohistochemistry

FISH Fluorescence in situ hybridization

ROI Region of interest
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all resulting in gene fusions involving the TFE3 gene, and
was first identified as a separate entity by the 2004 World
Health Organization [1]. Xp11.2/TFE RCC is a rare
subtype of RCC primarily affecting children and young
adults, especially women [2]. However, due to its low
incidence, adult tumor is seriously underestimated in the
clinic [3, 4]. Researchers suggested that adult Xp11.2/
TFE RCC has a high degree of invasiveness with a rapid
disease course and has a poor prognosis than the disease
in children [5, 6]. Therefore, a more in-depth under-
standing of this tumor in adult is clinically relevant.

Until now, most studies have focused on imaging
findings by computed tomography (CT) in children or
young adults [7–11]. The advantages of MRI are its
sensitive detection of details and the ability to provide
multi-sequence information, such as diffusion-weighted
imaging (DWI). However, MR imaging features of
Xp11.2/TFE RCC have been published in only a few
case reports and have not yet been fully evaluated due to
the small number of cases [6, 12, 13]. Thus, the aim of
this study was to further investigate the MR imaging
findings of Xp11.2/TFE RCC in adult patients.

Materials and methods

Patients

This retrospective study was approved by the institu-
tional review board, and informed consent was waived.
Thirty-three adult patients with Xp11.2/TFE RCC from
July 2014 to August 2016 were selected by searching the
pathologic databases at our institution. Thirteen cases
were excluded due to the availability of only CT images
or the unavailability of pretreatment dynamic contrast-
enhanced MR images. Three cases were excluded because
the lesions did not undergo immunohistochemistry
(IHC) or fluorescence in situ hybridization (FISH)
analysis. In addition, one case with a lesion diameter
smaller than 1 cm was excluded to avoid potential con-
founding of partial volume averaging. The remaining 16
lesions in 16 patients were included in our study.

MR examination

All MR images were acquired using a 1.5 T MR system
(Magnetom Aera; Siemens Healthcare, Erlangen, Ger-
many) with an 18-channel body phase array coil. The
conventional MR protocol used in this study included a
transverse respiratory-navigated, T2-weighted, fat-sup-
pressed turbo spin-echo sequence (TR/TE = 3220/96 ms;
section thickness, 5 mm; and intersection gap, 1 mm;
matrix, 320 9 224 matrix) and a transverse T1-weighted
in-phase and opposed-phase gradient echo (TR/TE =
6.9/4.76 ms (in-phase); TR/TE = 6.9/2.38 ms (opposed-
phase); section thickness, 3 mm; intersection gap, 0.6 mm;
matrix, 320 9 240). DWI was required with a transverse
single-shot spin-echo echo-planar sequence (TR/TE =

5100/70 ms; section thickness, 5 mm; intersection gap,
1 mm; matrix, 128 9 128) with b values of 0 and 500 s/
mm2. Dynamic imaging was performed once before and
three times after intravenous administration of gadopen-
tetate dimeglumine (Magnevist; Bayer HealthCare, Ger-
many) using a transverse breath-hold T1-weighted
3-dimensional volumetric interpolated body examination
sequence (TR/TE = 4.36/1.93 ms; section thickness,
3 mm; intersection gap, 0.6 mm; matrix, 228 9 216).
Gadopentetate dimegluminewas administered at a dose of
0.1 mmol/kg and at a rate of 2 ml/s followed by a 20-ml
saline flush using a power injector (Spectris; Medrad,
Pittsburgh, PA, USA). Acquisitions were performed at
20~25, 80~90, and 160~180 s after contrast administration
during the corticomedullary, nephrographic, and delayed
phases, respectively.

MR image analysis

Two radiologists (C.C.D. and J.J.Z., with 4 and 28 years
of experience in genitourinary imaging, respectively) per-
formed imaging analysis and ultimately achieved consen-
sus interpretation using PACS technology (Pathspeed;GE
Medical Systems Integrated Imaging Solutions, Prospect,
IL, USA). The reviewers evaluated the following charac-
teristics of each renal mass: tumor size (maximal diame-
ter), epicenter (endophytic vs. exophytic, according to the
location of the lesion center within the outline of the kid-
ney), shape (regular vs. irregular, a regular shape was
characterized as round or oval. Irregular shapes included a
roughly round or oval tumor with focal protrusions and
lobulated and infiltrative grow patterns), angular interface
(renal masses having a tapered or an angled interface
within the parenchyma), capsule (hypointense on T2WI
and delayed enhancement, complete vs. incomplete),
composition (solid, predominantly solid, mixed solid and
cystic, andpredominantly cystic), hemorrhage (high signal
intensity on unenhanced fat-saturated T1W images), and
fat (diagnosed if there is signal drop on opposed-phase
relative to in-phase).

T1WI, T2WI, and DWI images were qualitatively
assessed on a workstation. Mean apparent diffusion
coefficient (ADC) values of the tumor and renal cortex
were obtained from the ADC maps for each patient.
Tumor enhancement was evaluated by the enhancement
pattern and SI changes. The enhancement pattern was
defined by enhancement heterogeneity, and values were
measured using the region of interest (ROI). For
heterogeneous tumors, ROIs were drawn on apparently
enhancing solid component within the tumor as much as
possible, avoiding the area of cystic degeneration,
necrosis, and hemorrhage via comparison with T1- and
T2-weighted images. For homogeneous tumors, the ROI
encompassed the entire lesion. The ROI of the renal
cortex was placed within the ipsilateral kidney unin-
volved by the tumor. Each ROI was drawn twice by one
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radiologist, and the average was used for analysis. SI
changes = [(SIpost - SIpre)/SIpre] 9 100, where SIpost is
the SI of the ROI in contrast-enhanced phase images and
SIpre is the SI of the ROI in unenhanced images.

Pathological analysis

All pathologic analyses were performed by a pathologist
(J.H.) with 13 years of experience. Pathological features
and IHC staining histological diagnoses, including TFE3
immunostaining, were routinely performed. However,
there was a fairly high false-positive rate when detecting
the TFE3 protein by IHC [14]. Recently, a TFE3 break-
apart FISH assay was evaluated to fully confirm the
diagnosis of Xp11.2/TFE RCC [15]. The co-localization
of red and green signals in tumor nuclei was regarded as
negative. A split signal in more than 10% of tumor nuclei
was regarded as positive for TFE3 rearrangement [16].

Follow-up analysis

Another radiologist (Y.Q.D.) collected follow-up infor-
mation by using institutional electronic medical records,
which was blinded to C.C.D. and J.J.Z. Patient charac-
teristics and imaging features, including age, sex, mor-
phologic features, signal features, enhancement, enlarged
regional lymph nodes, and vascular invasion, were
compared between the non-metastatic and metastatic
groups (local recurrence or distant metastasis). The fol-
low-up time interval was defined as the interval from the
initial imaging study to the last time that CT, MR, or

PET-CT examination was performed in our institution.
The tumor growth rate was also calculated using mea-
sured changes in the maximum axial diameter per year
(only for patients who had at least two imaging studies
obtained at least 6 months apart).

Statistical analysis

Continuous data are expressed as mean values and were
compared using Student’s t test or repeated-measures
ANOVA (i.e., age, size, percentage SI changes, or ADC
value). Specific imaging features were recorded by count
data and were compared by Fisher’s exact test. All sta-
tistical analyses were performed using SPSS 20.0 (Chi-
cago, IL, USA). P < 0.05 was considered statistically
significant.

Results

Patient characteristics

Clinical data of 16 cases of Xp11.2/TFE RCC are pre-
sented in Table 1. The mean age at diagnosis was
47.4 years (range 20–76 years). Seven (44 %) men and
nine (56%) women were included. The time interval from
MRI to surgical treatment was 2 weeks or less.

Tumor characteristics

The characteristics of Xp11.2/TFE RCC are summarized
in Table 2. The average diameter was 5.0 cm (range
1.7–14.6 cm). Tumor epicenters were endophytic

Table 1. Clinical data of 16 cases of Xp11.2/TFE RCC

No. Age /sex/later-
ality

Size
(cm)

Symptoms Surgical ap-
proaches

Follow-up
(months)

Recurrence or metastases

1 60/F/L 3.2 No ORN 12 No
2 30/F/R 4.1 No LNSN 36 No
3 62/F/L 3.3 No ONSN 30 No
4 76/M/L 2.9 No ONSN 63 No
5 59/F/R 2.4 No ONSN 14 No
6 58/M/L 2.9 No LNSN – No
7 52/F/R 4.8 Hematuria, flank

pain
ORN 15 No

8 76/M/L 1.7 No ONSN 48 No
9 27/F/R 5.2 No ONSN 11 No
10 29/M/R 1.9 Hematuria ONSN 38 No
11 20/F/R 6.4 Flank pain ORN 12 Right adrenal glands, liver, lumbar (12 months)a

12 31/M/L 2.6 No LNSN 23 Retroperitoneal space (15 months)
13 39/F/L 4.8 Flank pain Needle biopsy – Retroperitoneal space, liver (0 month)
14 52/M/L 7.0 Hematuria, flank

pain
ORN 7 Nephrectomy bed (7 months)

15 26/F/L 14.6 Hematuria ORN 12 Retroperitoneal space, nephrectomy bed (12
months)

16 61/M/R 12.6 Palpable mass ORN 2 Lung (0 month)

aData in parentheses were the time of recurrence or metastases founded
M, Male; F, Female; L, Left; R, Right; ORN, Open radical nephrectomy; LRN, Laparoscopic radical nephrectomy; ONSN, Open nephron-sparing
nephrectomy; LNSN, laparoscopic nephron-sparing nephrectomy
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(n = 14, 88 %) with a capsule (n = 16, 100 %) (Fig-
s. 1A, 4E). Six (38 %) tumors presented an angular
interface with the renal parenchyma (Figs. 1D, 4C, D).
Seventy-five percent (n = 12) of Xp11.2/TFE RCCs
presented solid-cystic degeneration, 69 % (n = 11) with
hemorrhage, and no tumor (n = 0) with fat.

The signal features on T1WI and T2WI are shown in
Table 2. Eighty-eight percent (n = 14) of tumors
showed a heterogeneous appearance. On DWI, all tu-
mors showed hyperintensity to varying degrees. The
mean tumor ADC value was significantly lower than that
of the surrounding renal cortex (1.52 ± 0.61) 9 10-3 vs.
(2.36 ± 0.30) 9 10-3 mm2/s, t = - 4.558, P = 0.000)
(Fig. 1B). After contrast, the mean percentage SI chan-
ges in the tumor and renal cortex were (111 ± 79)% and
(212 ± 79)% at the corticomedullary phase, (136 ± 65)%
and (264 ± 82)% at the nephrographic phase, and
(132 ± 67)% and (256 ± 78)% at the excretory phase,
respectively. Each phase showed a significant difference
between the tumor and the cortex (corticomedullary,
Z = - 3.242, P = 0.001; nephrographic, Z = - 3.619,
P = 0.000; excretory, t = - 4.828, P = 0.000). Dy-
namic percentage SI change curves are displayed in
Fig. 2.

Histopathology findings

Microscopically, tumor cells were predominantly polyg-
onal with voluminous eosinophilic or nuclear cytoplasm
and were arranged with a papillary or nested architecture
(Fig. 3A). Forty-three percent of lesions (n = 7) had
distinct psammoma bodies. Strong TFE3 protein
expression (Fig. 3B) and a positive FISH assay results
(Fig. 3C) were obtained in all cases.

Imaging Follow-up

Imaging follow-up information was available for 14 out
of 16 patients (88%), and the median follow-up time was
23 months (range 2–63 months) (Tables 1, 2). Six (38 %)
patients developed locally recurrent or distant metastatic
disease, the interval to metastasis was about 8 months
(range 0–15 months) (Tables 1, 2). In addition, we re-
viewed sequential CT or MRI examinations for one pa-
tient, and the growth rate was approximately 0.7 cm per
year over a four-year follow-up (Fig. 4).

Eighty-three percent (n = 5) of patients with recur-
rence or metastases were associated with clinical symp-
toms, while 20% (n = 2) non-metastatic patients had
symptoms, and the difference was statistically significant

Table 2. Patient and tumor characteristics of Xp11.2/TFE RCC

Tumor feature Total Non-metastatic Metastatic P

No. of tumorsa 16 (100) 10 (63) 6 (38) –
Age (years, range)b 47.4 (20–76) 52.9 (27–76) 38.2 (20–61) 0.125c

Sex (M:F) 7 (44):9 (56) 4 (40):6 (60) 3 (50):3 (50) 0.696d

Size (cm, range)b 5.0 (1.7–14.6) 3.2 (1.7–5.2) 8.0 (2.6–14.6) 0.053c

Laterality (L:R) 9 (56):7 (44) 5 (50):5 (50) 4 (67):2 (33) 0.515d

Symptoms(Y:N) 7 (44):9 (56) 2 (20):8 (80) 5 (83):1 (17) 0.013d

Follow-up (months, range)b 23 (2–63) 30 (11–63) 11 (2–23) –
Endophytic epicenter (Y:N) 14 (88):2 (13) 9 (90):1 (10) 5 (83):1 (17) 0.696d

Shape (regular:irregular) 9 (56):7 (44) 8 (80):2 (20) 1 (17):5 (83) 0.013d

Angular interface (Y:N) 6 (38):10 (63) 5 (50):5 (50) 1 (17):5 (83) 0.182d

Capsule (complete:incomplete) 11 (69):5 (31) 9 (90):1 (10) 2 (33):4 (67) 0.018d

Solid and cystic pattern 0.034d

Solid 4 (25) 4 (40) 0 (0)
Predominantly solid 7 (44) 4 (40) 3 (50)
Mixed solid and cystic 3 (19) 0 (0) 3 (50)
Predominantly cystic 2 (13) 2 (20) 0 (0)

Hemorrhage (Y:N) 11 (69):5 (31) 5 (50):5 (50) 6 (100):0 (0) 0.037d

Microscopic fat (Y:N) 0 (0):16 (100) 0 (0):10 (100) 0 (0):6 (100) –
Enlarged lymph nodes (Y:N) 3 (19):13 (81) 1 (10):9 (90) 2 (33):4 (67) 0.247d

Vascular invasion (Y:N) 2 (13):14 (88) 0 (0):10 (100) 2 (33):4 (67) 0.051d

T1 unenhanced signal
Hypo-/iso-/hyperintense 2 (13)/5 (31)/9 (56) 2 (20)/3 (30)/5 (50) 0 (0)/2 (33)/4 (67) 0.497d

T2 signal
Heterogeneity (Y:N) 14 (88):2 (13) 8 (80):2 (20) 6 (100):0 (0) 0.242d

Hypo-/iso-/hyperintense 13 (81)/1 (6)/2 (13) 7 (70)/1 (10)/2 (20) 6 (100)/0 (0)/0 (0) 0.330d

Hyperintense on DWI (Y:N) 16 (100):0(0) 10 (100):0 (0) 6 (100):0 (0) –
Enhancement heterogeneity (Y:N) 7 (44):9 (56) 2 (20):8 (80) 5 (83):1 (17) 0.013d

aData are numbers of patients, with percentages in parentheses
bData are expressed as medians, with ranges in parentheses
cFrom an independent sample t-test to compare continuous variables between the non-metastatic and metastatic groups
dFrom Fisher’s exact test to compare count data between the non-metastatic and metastatic groups
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(P = 0.013). Comparing with non-metastatic subgroups,
the primary renal tumors that had metastases exhibited
an irregular shape (P = 0.013), incomplete capsule

(P = 0.018), heterogeneous solid and cystic patterns
(P = 0.034), and intratumor hemorrhage (P = 0.037)
(Fig. 1). With the exception of heterogeneous enhance-
ment (P = 0.013), there were no significant differences
in enlarged regional lymph nodes, vascular invasion,
signal intensity (on T1WI, T2WI, and DWI) and quan-
titative measurements (ADC value and enhancement)
between the two groups (P > 0.05). In addition, no
significant differences were found for patient age and
tumor size (P > 0.05).

Discussion

In this study, adult patients with Xp11.2/TFE RCC
demonstrated no obvious association with age or sex,
which differed from the predilection for individuals of a
younger age and women reported in previous studies.
Regional differences and our inclusion criteria of only
adult patients may have resulted in this discrepancy. Our
results showed that Xp11.2/TFE RCCs presented pre-
dominantly endophytic epicenters with a capsule,
accompanied by a solid and cystic pattern and hemor-
rhage. An angular interface with the renal parenchyma
was occasionally seen. Lesions prevalently appeared hy-
per- to isointense on T1WI, heterogeneously hypointense
on T2WI, and hyperintense on DWI with lower ADC
values than the surrounding renal cortex. The lesions
showed mild, prolonged enhancement.

Fig. 1. A 31-year-old man with a 2.6-cm surgically proven
Xp11.2/TFE RCC that was incidentally discovered.
A Transverse T2-weighted image showed an irregular,
slightly heterogeneous hypointense mass with an
incomplete capsule (arrow). B ADC map showed
hypointensity, and the ADC value was approximately
1.69 9 10-3 mm2/s. C Transverse T1-weighted image
showed hyperintensity with extensive intratumoral

hemorrhage. D Coronal delayed phase image showed the
tumor center was within the outline of the kidney, and the
lesions showed mild enhancement. Masses had a tapering,
almost pyramidal interfacing with the renal parenchyma
(arrow) and were surrounded by a clear, thickened capsule.
E Transverse contrast-enhanced CT images through the
upper abdomen obtained 15 months after A showed a new
para-aortic node (arrow).

Fig. 2. Median percentage enhancement of Xp11.2/TFE
RCC. Xp11.2/TFE RCC showed mild, prolonged
enhancement after contrast agent administration. Tumors
had significantly lower SI enhancement ratios than the cortex
(P <0.05) during the corticomedullary, nephrographic, and
excretory phases.
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MRI provides more information by detecting details
with greater sensitivity and is useful for better charac-
terization. In our study, all lesions had a thick capsule
presenting hypointensity on T2WI and delayed
enhancement. Comparable to the largest sample in the
CT literature [11], only 76 % of cases (16/21) had a
capsule sign. Notably, we preliminarily found that six
cases had an angular interface with the renal par-
enchyma. Verma et al. [17] suggested that the presence of
an angular interface with the renal parenchyma was a
strong predictor of fat-poor angiomyolipoma. However,
capsule was not often seen on fat-poor angiomyolipoma,
which is helpful for distinguishing it from XP11.2/TFE
RCC [17]. Additionally, two lesions presented as a
unilocular cystic mass with intratumoral septations,
exhibiting overlapping features with cystic RCC, a
manifestation that has never previously been reported in
the literature (Fig. 5).

In our study, Xp11.2/TFE RCC predominantly ap-
peared heterogeneous hypointense on T2WI, consistent
with prior studies [6, 13]. Heterogeneity is often assigned
to cystic degeneration, necrosis, or hemorrhage [12].
Papillary architecture or hemorrhage is responsible for
hypointensity on T2WI [18, 19]. In addition, most lesions
appeared as hyperintense on DWI and showed signifi-
cantly lower ADC values than the surrounding renal
cortex, indicating markedly restricted diffusion among
tumor tissues. At pathology, Xp11.2/TFE RCC was
composed of dense cells with a papillary or nested
architecture, and its compact tissue architecture limited
water diffusion in the interstitial space. The ADC value
in our study was similar to that of four cases reported by
Razek et al. [20] [(1.50 ± 0.97) 9 10-3 mm2/s]. How-
ever, with the exception of clear cell RCCs, many other
renal tumors also show hypointensity on T2WI and re-
stricted diffusion on DWI [18, 20, 21]. Thus, ancillary
imaging features need to be considered for differentia-
tion. For example, Xp11.2/TFE RCC contained more
cystic components than papillary RCC [10, 22]; chro-
mophobe RCC is always characteristic of homogeneity
[23], and angiomyolipoma is often hypervascular [24]. On
contrast-enhanced MRI, Wang et al. [25] suggested that
Xp11.2/TFE RCCs are hypovascular tumors that show
heterogeneous enhancement. Our results agree with these
findings and go a step further by quantitative analy-
sis—in particular, lesions showed mildly increasing
attenuation in the corticomedullary phase with pro-
longed enhancement in the nephrographic and excretory
phases, suggesting dynamic changes in the blood supply.
In comparison, the third subtype, papillary RCCs, were
also hypovascular and showed slight, prolonged
enhancement [26], whereas papillary RCCs usually affect
older men and tend to be in smaller size than Xp11.2/
TFE RCCs [10, 22].

In our study, although there were no significant dif-
ferences, we found that patients with metastatic disease

Fig. 3. A 38-year-old man with typical pathologic features of
Xp11.2/TFE RCC. A Hematoxylin–eosin staining showed that
the tumor cells were dense and arranged with a papillary or
nested architecture (9 100). B Immunohistochemical staining
showed diffuse, strong TFE3 protein expression in the nuclei
(9 100). C Fluorescence in situ hybridization (FISH) showed
separated red and green signals in more than 10% of tumor
nuclei, which were considered positive for TFE3
rearrangement (9 1000).
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had a younger age than non-metastatic subgroups, sim-
ilar to the result of Liu et al. [27] in which the age of
advanced patients was about 35 years in all 34 cases, and
this phenomenon needs to be verified with a larger
sample. Combination with clinical manifestations is
helpful for the diagnosis, but considering the non-speci-
ficity and overlaps, it is essential to further evaluate the
imaging features. Although we did not identify any
reliable signal intensity and enhancement performance
that might permit the distinction of non-invasive and
metastatic disease, morphological features were clues to
the identification. According to our results, the primary
tumors with metastases were more likely to have an
irregular shape and incomplete capsule and more likely
to show a mixed solid-cystic pattern and hemorrhage, as
well as more likely to exhibit heterogeneous enhance-
ment, than the non-metastatic group. In addition, we
observed growth in one case with a four-year follow-up,
and this non-invasive tumor was relatively stable in size.
Egbert et al. [28] reported 0.5 cm/year for Type 1 pap-
illary RCCs and 0.7 cm/year for Type 2, which were
close to the growth rate of Xp11.2/TFE RCC (0.7 cm/
year) in our study. Although this finding may not be
generalized, it could provide us with some experiences in
risk assessment and management decisions [29, 30].

The major limitations of our study were lack of
qualitative and quantitative comparisons with other re-
nal masses as it may provide great value for clinical

work-up. According to our descriptive comparisons in
the above text and previous literatures [4, 7, 10, 20, 22],
its certain features, such as affected population, tumor
location, hypo-vascularity, and the ADC value, make it
not very difficult to distinguish Xp11.2/TFE RCCs from
others. Of course, further study is needed to make per-
suasive comparisons. Second, this study was limited by
its small sample size and the nature of retrospective study
may introduce inherent selection and verification biases.
However, Xp11.2/TFE RCC is rare and the number of
cases in our study was still larger than that of any other
report on MR imaging findings [6, 12, 13]. Third, calci-
fication may be one of the useful signs and 19% (11/57)
Xp11.2/TFE RCC contained calcification on CT [7–11],
but that poorly detected by MRI. The joint use of CT
and MRI could help radiologists to identify.

In summary, Xp11.2/TFE RCCs demonstrated no
obvious associations with age or sex in adult patients.
The dominant lesions exhibited an endophytic distribu-
tion with a thickened capsule, accompanied by solid-
cystic patterns and hemorrhage. In terms of signal fea-
tures, the tumors prevalently appeared hyper- to isoin-
tense on T1WI and heterogeneously hypointense on
T2WI and exhibited restricted diffusion on DWI. After
contrast, the lesions showed a mild, prolonged
enhancement pattern. Furthermore, the Xp11.2/TFE
RCCs with metastases are more likely to present an
irregular shape, an incomplete capsule, and a solid-cystic

Fig. 4. A 76-year-old man with four-year follow-up. The
tumor was relatively stable, and the growth rate was
approximately 0.7 cm/year. A Axial CT contrast-enhanced
image found no obvious mass in the left kidney in March 2012.
B MR image showed a new, small mass (arrow) measuring
10.0 mm in June 2013. C CT image showed enlargement of
the mass (19.0 mm) in January 2014, and the mass made a
clear angular interface with the renal parenchyma (arrow).

D Transverse T2-weighted image showed a homogeneous
hypointense mass, measuring 19.2 mm, in January 2015
(arrow). E Transverse T2-weighted image revealed a slightly
heterogeneous hypointense mass with complete capsule,
measuring 29.0 mm, in June 2016 (arrow). The tumor was
relatively stable and the growth rate was about 0.7 cm/year.
The mass arised from the renal medulla and gradually became
larger with growing up.
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pattern and hemorrhage than the non-metastatic sub-
group.
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