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Journal’s performance

Journal Impact Factorg

The Journal Impact Factor (JIF) is a journal-level metric calculated from data indexed in the Web of Science Core Collection. It
should be used with careful attention to the many factors that influence citation rates, such as the volume of publication and
citations characteristics of the subject area and type of journal. The Journal Impact Factor can complement expert opinion and
informed peer review. In the case of academic evaluation for tenure, it is inappropriate to use a journal-level metric as a proxy

measure for individual researchers, institutions, or articles. Learn more

2024 JOURNAL IMPACT FACTOR i?Tli\iTg;SIMPACT FACTOR WITHOUT SELF Journal Impact Factor contributing items ¥ Export
3 i 1 2.9 Citable items (395) Citing Sources (491)
View calculation View calculation

TITLE CITATION COUNT
Journal Impact Factor Trend 2024 ¥ Export  New concepts in EBV-associated B, T, and 30 @ v

NK cell lymphoproliferative disorders

International Consensus Classification of 27 v
acute lymphoblastic leukemia/lymphoma

https://jcr.clarivate.com/jcr-jp/journal-profile?journal=VIRCHOWS ARCH&year=2024 1/9


https://journalcitationreports.zendesk.com/hc/en-gb/articles/28351430970001-Journal-Profile

9.12.2025 11:29 Journal Citation Reports - Journal Profile

5.000 100% The International Consensus 22 v
Classification of acute myeloid leukemia

Standardized pathology report for HER2 21' @ v
- 3750 ./’\' % testing in compliance with 2023...
[e] o
+— oo
® 3
L © epe o . . . v
5 © Artificial intelligence-assisted cancer 203
g 2.500 50% é diagnosis improves the efficiency of...
= c
® S
= o Third International Consensus 203 v
]
- = Conference on lesions of uncertain...
1.250 25%
Updates on breast biomarkers 20 v
0.000 0%
2020 2021 2022 2023 2024 Plasma cell neoplasms and related 17 8 v
JCRYears entities-evolution in diagnosis and...
Comparison of HercepTest™ mAb 158 v

pharmDx (Dako Omnis, GE001) with...

2022 and earlier

Journal Impact Factor @® PATHOLOGY - SCIE . X
Diagnostic approaches and future 14 v

directions in Burkitt lymphoma and hig...

View All in Web of Science

2023 and beyond
PATHOLOGY

View all years

Journal Citation = Bport Total Citations * Export
Indicator (JCI) @ 7,888

1 . 14 The total number of times that a journal has been cited by all

journals included in the database in the JCR year. Citations to
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Citation distribution @ ¢

The Citation Distribution shows the frequency with which items published in the year or two years prior were cited in the JCR data
year (i.e., the component of the calculation of the JIF). The graph has similar functionality as the JIF Trend graph, including hover-over
data descriptions for each data point, and an interactive legend where each data element's legend can be used as a toggle. You can

view Articles, Reviews, or Non-Citable (other) items to the JIF numerator. Learn more
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Open Access (OA) ¢ *

The data included in this tile summarizes the items published in the journal in the JCR data year and in the previous two years. This
three-year set of published items is used to provide descriptive analysis of the content and community of the journal. Learn more
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Rank by Journal Impact Factor

Journals within a category are sorted in descending order by Journal Impact Factor (JIF) resulting in the Category Ranking below. A
separate rank is shown for each category in which the journal is listed in JCR. Beginning in 2023, ranks are calculated by category.

Learn more
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Journals within a category are sorted in descending order by Journal Citation Indicator (JCI) resulting in the Category Ranking below.
A separate rank is shown for each category in which the journal is listed in JCR. Data for the most recent year is presented at the top of
the list, with other years shown in reverse chronological order. Learn more
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2018 21/89 Q1 76.97
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The Cited Half-Life is the median age of the items in this journal The Citing Half-Life is the median age of items in other
that were cited in the JCR year. Half of a journal's cited items were publications cited by this journal in the JCR year.
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Content metrics

Source data

This tile shows the breakdown of document types published
by the journal. Citable Items are Articles and Reviews. For the
purposes of calculating JIF, a JCR year considers the
publications of that journal in the two prior years. Learn more
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Eigenfactor
Score

0.00833

The Eigenfactor Score is a reflection of
the density of the network of citations
around the journal using 5 years of
cited content as cited by the Current
Year. It considers both the number of
citations and the source of those
citations, so that highly cited sources
will influence the network more than
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Normalized
Eigenfactor

1.86673

The Normalized Eigenfactor Score is
the Eigenfactor score normalized, by
rescaling the total number of journals
in the JCR each year, so that the
average journal has a score of 1.
Journals can then be compared and
influence measured by their score
relative to 1. Learn more
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Abstract

Solitary fibrous tumor (SFT) is a fibroblastic neoplasm characterized by prominent, staghorn, or delicate “hemangiopericy-
toma (HPC)-like vasculature”, NAB2::STAT6 gene fusion, and its surrogate STAT6 expression. SFT may exhibit an unpre-
dictable clinical course, necessitating risk assessment based on tumor characteristics. Renal SFTs are rare and have not been
well characterized. Forty-three primary kidney SFT cases are reviewed for clinical, morphological, and immunohistochemical
(STAT6, BCL2, CD34, and PAXS) features. A four-variable risk stratification by Demicco was applied based on patient age,
tumor size, mitotic activity, and tumor necrosis. The mean age was 49 years (range 11-83 years) with a slight female predomi-
nance (male:female =20:23). The mean tumor size was 7.8 cm (1.6-32 cm). Tumors were mainly located at the hilus (22/32,
68%) and had well-demarcated borders (31/42, 74%). Morphologically, tumors were categorized as 1) Fibrous (“SFT-like”,
19/43, 44%), characterized by hypocellularity and prominent fine-reticular or keloidal collagen; 2) Cellular (“HPC-like”,
8/43, 19%), with hypercellularity, short spindle to small cell-like proliferation, and lacking a collagenous background; 3)
mixed fibrous/cellular (16/43, 37%) displaying both components. Four cases featured a lipomatous component. BCL2 was
positive in all tested cases (28/28), CD34 in all but 3 cases (93%), and STAT6 in all but one case (39/40, 97.5%). PAX8 was
positive in 6/34 (18%) cases. Most cases (29/43, 68%) were classified as low-risk, followed by intermediate (12/43, 27%)
and high-risk (2/43, 5%) groups. Five of 29 (18%) patients had metastatic disease, and two patients with high-risk and one
with intermediate-risk tumors died from the disease, while 25 patients with low- or intermediate-risk tumors were alive for
an average of about 36 months. We emphasize the usefulness of the risk stratification system in predicting prognosis. PAX8
expression in a subset of renal SFT represents a potential diagnostic pitfall.

Keywords Solitary fibrous tumor - Hemangiopericytoma - Renal - Kidney - STAT6 - PAX8 - Prognosis - Stratification

Introduction nearly all body sites, resulting in an extensive list of differ-

ential diagnoses [4, 5].

Solitary fibrous tumor is a mesenchymal neoplasm with
fibroblastic differentiation and a characteristic NAB2::STAT6
gene Fusion, presenting mostly in the 4th to 7th decades of
life with equal sex distribution [1, 2]. Although originally
reported in the pleura (hence the descriptive term SFT to
distinguish it from diffuse mesotheliomas), SFT has been
shown to occur at any body sites, albeit rare. These tumors
are mostly well-delineated, solid lesions with variable
amounts of collagen deposition and spindle cells, with fat-
forming SFT as a rare subtype [3]. They can emerge from

Extended author information available on the last page of the article
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SFT of the kidney is relatively rare, with around 100
cases reported in the English literature [6—16]. It displays a
variety of clinical features such as localization in the renal
pelvis and urinary flow obstruction [4, 17], late distant
metastases [18, 19], local recurrences [20], contralateral
recurrence [9], bilateral kidney involvement [21], multiple
lesions in the same kidney [22], cystic change [14], along
with extremely rare presentations like originating from the
wall of the renal vein [23], extending into the inferior vena
cava and the right atrium [24], lymph node metastasis [25],
and paraneoplastic hypoglycemia [22, 26]. SFT arising from
the kidney and the retroperitoneum can manifest with signs
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and symptoms resembling renal cell carcinoma [16], and
these two can co-exist [27]. This variability in presentation
underlines the importance of histopathological assessment in
both the diagnosis and prognostication of this tumor.

In the appropriate morphological context, positive STAT6
expression by immunohistochemistry (IHC) is considered
a diagnostic gold standard of SFT. However, renal SFT is
reported to express PAXS8 [10, 28], EMA [7, 29], BCOR
[30], or manifest with NF 1 mutation in addition to its signa-
ture NAB2::STAT6 alteration [31]. This report presents 43
cases of renal SFT, with an emphasis on pertinent histologi-
cal features and an attempt to classify them morphologically.
Moreover, risk assessment was performed using the four-
variable risk score outlined by Demicco et al. [32].

Material and methods

Sixteen institutions contributed a total of 43 renal SFT cases.
For 16 cases, IHC was performed using a Leica Bond Max 2
Autostainer for STAT6 (11 cases: BioSB, EP325, 1/250 and
5 cases: Santa Cruz, D-1, 1:800), CD34 (Leica, QBEND-
10, 1/100), BCL2 (Invitrogen, BCL-2-100-D5, 1/600), and
PAXS8 (11 cases: CellMarque, MRQ-50, 1/150 and 5 cases:
Proteintech, 10336—1-AP, 1:800). For the remaining cases
identified in the authors’ consultation files, IHC was per-
formed in different laboratories, with staining variations
from case to case based on tissue availability and the initial
differential diagnostic considerations on a case-by-case basis
(details of the staining protocols and antibody sources are
available upon request). Biomarker expression was scored as
diffuse (>50% of positive expression in tumor cells), focal
(<50% of positive expression in tumor cells), or negative
(no expression).

Follow-up data were collected from the institutions’
computer-based patient databases. Parameters described
by Demicco et al. [32] were used to segregate cases into
low, intermediate, or high-risk groups, as summarized in
Table 1. This risk stratification was designed using primary
non-meningeal SFTs; the cohort had a 7% risk of 10-year
metastasis in intermediate-risk cases and a 49% rate of
5-year metastasis in high-risk cases.

Results

The clinical, morphological, and THC features of the cases
are summarized in Table 2 and Fig. 1. The mean age was 49
(range: 11-83), with a slight female predilection (1:1.15).
The mean tumor size was 7.8 cm (range: 1.6—32). The
right and left kidneys were nearly equally involved. Masses
were mostly located in the hilus or peripelvic fat (22 cases,
69%), but intrarenal tumors were also present (10 cases,

@ Springer

Table 1 Demicco's risk stratification system for solitary fibrous tumor

Risk factor Score
Age <55 0
>55 1
Tumor size (cm) <5 0
S5to<10 1
10to< 15 2
>15 3
Mitotic count (/10 high-power 0 0
fields)
1-3 1
>4 2
Tumor necrosis <10% 0
>10% 1
Risk classification Total score
Low 0-3
Intermediate 4-5
High 6-7

This stratification is taken from Demicco et al. PMID: 28731041

31%); tumor location was not available for 11 cases (Fig. 2).
Tumors were primarily well-circumscribed, multinodular,
and had a tan to white cut surface (Fig. 3). All cases diag-
nosed with either partial or radical nephrectomy, except for
a patient diagnosed with a core biopsy (Case #37). A patient
(#13) who underwent marginal excision and was diagnosed
with SFT and surgical margin positivity was suspected of
recurrence after 1.5 years; however, radical nephrectomy of
the remaining non-functional kidney revealed no residual
tumor or recurrence.

Three different morphologies were present: 1) the fibrous
or “classical SFT” pattern (“SFT-like”) with a collagenous
background (usually with keloidal collagen), hypocellularity,
and inflammation (19 cases, 44%, Fig. 4a-b); 2) the cellular
or “so-called hemangiopericytoma” pattern (“HPC-like”)
with a storiform configuration, delicate vessels, intermedi-
ate to high cellularity, short spindle to small round cells,
and no or minimal collagen (8 cases, 19%, Fig. 4c-d); and
3) the mixed pattern that combines these two morphologies
(16 cases, 37%, Fig. 4e-f). Two cases with mixed patterns
and two with fibrous patterns also exhibited lipomatous
areas consistent with lipomatous SFT. Tumors were well-
demarcated in most cases (74%), with 11 (26%) showing
infiltrative borders. Only one intermediate-risk (Case #30)
and one high-risk tumor (Case #42) exhibited frank inva-
sion of surrounding tissues, and the patient with high-risk
HPC-like morphology died from the disease six months after
diagnosis. Accompanying morphological features included
myxoid change (15 cases, 35%, Fig. 5a), bone metaplasia
(1 case, Fig. 5b), lipoblast-like cells (1 case, Fig. 5¢), renal
tubular entrapment (3 cases, Fig. 5d), necrosis (9 cases,
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Fig.1 Schematic illustration of the presented cases

Metastasis

21%, Fig. 5e), and vascular herniation in hilar veins (2 cases,
Fig. 5f). Myxoid degeneration was commonly observed in
the cellular pattern, whereas keloidal collagen was the hall-
mark of the fibrous pattern. Chronic inflammatory cells,
primarily composed of lymphocytes and mast cells, were
present in just over a quarter of the cases, regardless of mor-
phological sub-classification.

All available cases (n=28) were positive for BCL2,
and 40/43 (93%) were positive for CD34. All but one case
also expressed STAT6 (98%), with focal expression in 10%
(Fig. 6). The case lacking STAT6 expression (case #1)
exhibited a fibrous pattern and was diffusely positive for
CD34 (Suppl. Figure 1). PAX8 was positive in 6/34 (18%)
of the cases; all but one displayed either cellular or mixed
patterns (Fig. 7). Significant findings regarding other immu-
nostainings obtained from pathology reports included SMA
(8 of 15 cases), CD99 (18 of 18 cases), and desmin (1/13)
expressions, whereas pankeratin (12 cases), S100 (17 cases),
and HMB45 (14 cases) were negative in all studied cases.

According to the Demicco stratification system, most
tumors (29 cases, 67%) were classified as low-risk, followed
by intermediate (12 cases, 28%) and high-risk (2 cases, 5%)

NA Ino ] ves

groups. Among the 28 cases with follow-up data (mean
follow-up period, 34 months; range, 1-156 months), 25
patients (89%) were alive with disease or with no evidence
of disease for an average of 36 months; five patients (18%)
had metastatic disease. Nineteen patients with low-risk SFT
showed no evidence of disease for a mean of 40 months; one
patient (Case #8) with a risk score of 3 (low-risk) presented
with metastatic disease but has survived with the disease
for 84 months (Suppl. Figure 2). The other four patients
with metastasis had either intermediate (2) or high-risk (2)
tumors. Two high- and one intermediate-risk patients died
of disease at 6, 20, and 18 months, respectively.

Discussion

In this largest series in the literature, we presented the clin-
icopathological features of 43 SFTs of the kidney and renal
hilus. Just over two-thirds of the tumors were located in the
renal hilus, while about one-third of the cases undisputedly
arose within the renal parenchyma; therefore, we refer to
these cases as “SFT of kidney and renal hilus” or simply

@ Springer
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Case 36

Case 37

Fig.3 Tumors are typically well-circumscribed with homogeneous, fibrillary, tan-white cut surfaces

“renal SFT”. We also highlighted the usefulness of the
Demicco risk stratification system in predicting prognosis,
as well as PAXS8 expression in a subset of renal SFT. Mor-
phologically, two major histological patterns are present: 1)
Fibrous pattern, which is “paucicellular” and collagenous,
and 2) Cellular pattern, which shows storiform pattern with
delicate vasculature. The presence of a third group of cases
with mixed patterns in a significant number of instances
suggests a morphological spectrum. Myxoid degeneration
is another common finding, occurring in up to 40% of cases,

@ Springer

particularly in association with cellular pattern. Less com-
mon features, such as tubular entrapment, minimally inva-
sive borders, and vascular invasion, might lead to a false
impression of increased malignant potential. In our study,
however, minimal infiltrative borders, vascular invasion, or
marginal excision with minimal surgical margin positivity
do not appear to worsen the prognosis.

Designating SFT as benign or malignant is a traditional
yet somewhat controversial approach, particularly follow-
ing the introduction of 3-tier and 4-tier risk stratification
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Fibrous pattern (“SFT-like”) Cellular pattern (“HPC-like”) Mixed Pattern

L

Fig.4 Main morphological spectrum of the cases: a-b) Fibrous in cartwheel formation, intermediate to high cellularity, staghorn ves-
(“SFT-like”) pattern with kelloidal collagen and hypocellularity sels, and lack of collagen (Case #25). e—f) Mixed pattern showing
(Case #5). c-d) Cellular (“HPC-like”) pattern with short spindle cells both patterns (Case #24)

Fig.5 Range of morphological findings in renal SFT: a) myxoid change (Case #7), b) bone metaplasia (Case #1), ¢) lipoblast-like cells (Case
#7), d) renal tubular entrapment (Case #6), ) necrosis (Case #40), and f) vascular herniation to hilar veins (Case #22)

models [2]. The Demicco risk stratification system has been ~ substantial series [32, 33]. In this study, we acquired inter-
validated in SFT across many sites; however, renal SFT has  esting observations when applying risk variables to renal
not been studied due to its rarity, resulting in a lack of a SFT. For instance, necrosis was encountered in nine tumors:

@ Springer
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Fig.6 Focal/patchy (a, case
#22) or diffuse (b, case #15)
STATG6 expression
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Fig. 7 Negative (a), focal (b), or diffuse (c) PAX8 expression in renal solitary fibrous tumor. Note the presence of normal tubules expressing
PAXS (a)

One low-, six intermediate-, and two high-risk tumors.  risk score still appears to predict prognosis reasonably well.
Moreover, metastatic SFT was similarly present in low-,  For instance, a patient with metastatic SFT in the low-risk
intermediate-, and high-risk categories. Despite necrosis  group was alive after a follow-up of 84 months, whereas
and/or metastatic disease in all risk groups, the Demicco  both patients with metastatic SFT in the high-risk group
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succumbed to the disease. It might mean that Demicco’s risk
stratification holds prognostic value even when the SFT is
metastatic, but more cases with longer follow-up are needed.

Differential diagnosis of renal SFT includes renal cell
carcinoma with sarcomatoid features, juxtaglomerular cell
tumor, mixed stromal and epithelial tumor (mainly due to
tubular entrapment), and other benign or malignant mes-
enchymal neoplasms such as angiomyolipoma, synovial
sarcoma, leiomyosarcoma, dedifferentiated liposarcoma,
sclerosing epithelioid fibrosarcoma, and myoepithelial-like
neoplasms. In contrast to SFT, renal cell carcinoma with sar-
comatoid features aggressively infiltrate surrounding tissue,
display highly pleomorphic cytology, prominent necrosis,
and commonly express keratins or EMA. Focal or diffuse
PAX8 expression in SFT is identified in 27-43% of cases,
particularly at the extrapleural locations [34, 35], and it may
complicate distinguishing SFT from RCC. Previous studies
utilized a polyclonal PAXS antibody; we also observed that
overall 20% of SFT were at least focally PAX8 positive, and
PAXS8 expression was present in 4 of 10 (40%) cases, even
with monoclonal anti-PAX8 antibody.

Juxtaglomerular cell tumors are usually clinically
symptomatic and are almost always located in the paren-
chyma, whereas renal SFT is typically found in the renal
hilum. In a recent series of juxtaglomerular cell tumors,
one misdiagnosed case was corrected as SFT, since both
tumors are CD34-positive. However, STAT6 positivity and
NAB2::STAT6 rearrangement are specific for SFT, which
also exhibits a distinct methylation profile [36]. In addi-
tion, strong GATA3 expression is consistently present in
juxtaglomerular cell tumors [37]. Expression of STAT6 as
a consequence of STAT6 amplification is noted in a subset of
dedifferentiated liposarcomas and in GLI1-amplified tumors,
both may present in the kidney and hence mimic SFT.

Renal leiomyosarcoma originates in the renal veins,
which are located in the hilum, similar to most SFTs. While
they can display HPC pattern, these tumors are readily iden-
tifiable by their unique characteristics, including elongated,
intersecting fascicles of spindle cells with eosinophilic cyto-
plasm and perinuclear hofs, in addition to the expression
of smooth muscle markers. Renal synovial sarcoma closely
resembles renal SFT morphologically; however, it lacks
CD34 and STAT6 expression and is designated by keratin
positivity and SS78::SSX rearrangement.

Our cohort of 43 cases included three renal SFT clas-
sified as lipomatous SFT, one of which even contained
lipoblast-like cells. Fat-forming SFT is a well-known mor-
phological variant of SFT [3] and has also been reported
in the kidney [7, 38—-40]. When such cells are found in
a renal or pararenal mass, SFT should be considered in
the differential diagnosis alongside well-differentiated or
dedifferentiated liposarcoma and angiomyolipoma. This is

especially critical when reviewing small biopsies, as the
value of the STAT6 immunostain becomes increasingly
evident; however, its positive expression is not exclusive to
SFT. STAT6 expression is identified in a subset (10%) of
dedifferentiated liposarcoma [41]. Therefore, the MDM?2
gene amplification status should be investigated, particu-
larly in tumors exhibiting high-grade features and accom-
panying areas of well-differentiated liposarcoma. Another
distinguishing feature is that STAT6 expression is found in
the cytoplasm and nucleus of most dedifferentiated lipo-
sarcomas, while it is typically only present in the nucleus
in SFT [42]. Fat-poor angiomyolipoma typically appears
as exophytic masses composed of spindle-epithelioid cells
with eosinophilic granular cytoplasm and thick-walled
vessels, exhibiting a myomelanocytic immunophenotype.

STAT6 expression serves as a valuable and widely used
surrogate for NAB2::STAT6 rearrangement, the molecular
signature of SFT [43]. In our study, all cases except one
were STAT6 positive, with 10% showing focal or patchy
expression. We primarily suggest that the loss or focal
STATG6 expression results from the significant negative
impact of late fixation on STAT6 staining. Similarly, in
their seminal paper introducing STAT6 IHC, Doyle et al.
stated that one of the tumors (2%) was negative for STAT6
and 7 of 60 cases (12%) exhibited heterogeneous staining
with a zonal distribution pattern, particularly in the center
of the tissue, which may be related to incomplete tissue
fixation [43]. Furthermore, older paraffin blocks tend to
show less STAT6 expression [42], which may explain
STATG6 negativity in our one STAT6-negative renal SFT.

Limitations of this study include the retrospective
nature of the observation. Moreover, the IHC work-up
in different pathology laboratories exposed our study
to varying staining performances. We did not perform
the gold standard NAB2::STAT6 fusion testing in our
cases, although STAT6 is proven to be a reliable surro-
gate marker. The absence of BCOR expression profile in
our cohort would also be considered a limitation since
its expression is identified in particularly high-grade SFT
[30].

In conclusion, our study highlights significant PAXS8
expression in renal SFT and is the first one to systemati-
cally assess the utility of the risk stratification scheme in
renal SFT.
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