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Abstract

Background: Melanotic Xp11 translocation renal cancer (TRC) is a newly described exceedingly rare tumor, and its
characterization remains controversial. This study aimed to describe a case of distinctive melanotic Xp11 TRC and to
elucidate its clinicopathological and molecular genetic features.

Case presentation: A 44-year-old Chinese female presented with a left renal mass. Abdominal ultrasonography
and computed tomography (CT) scans revealed a 4.5 cm x 4.0 cm mass in the left kidney. Grossly, the well-
demarcated mass was black with moderately firm consistency. Microscopic examination indicated that the tumor
was characterized by the presence of nests and cords of polygonal cells with clear and granular eosinophilic
cytoplasm, central round to oval nuclei and occasional nucleoli. Intracytoplasmic melanin was observed in
approximately 45% of tumor cells. Uniquely, the tumor presented with intranuclear eosinophilic pseudoinclusions
and thick-walled stromal blood vessels. IHC showed that tumor cells were diffusely positive for TFE3 and exhibited
patchy and weak HMB45 staining. FISH confirmed the presence of TFE3 rearrangement.

Conclusion: This case is the twentieth published case of melanotic Xp11 TRC. Moreover, the present patient had a
favorable prognosis given that she was disease free at her 113-month postoperative follow-up. Our case adds to
the small body of literature on these exceptionally rare tumors and widens their clinicopathological spectrum.
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Background

Melanotic Xpl1 translocation renal cancer (TRC) is a
newly defined entity that is characterized by sheets and
nests of epithelioid neoplastic cells with clear to finely
granular eosinophilic cytoplasm and intracytoplasmic mel-
anin; immunohistochemical positivity for melanocytic
markers (such as HMB45 and Melan A) but negativity for
epithelial and muscular markers; and rearrangement of
the transcription factor enhancer 3 (TFE3) gene. Since it
was first described by Argani et al. in 2009, only 19 cases
of melanotic Xpll TRC have been documented in
English-language publications (Table 1) [1-11]. In this
study, we report an additional case of melanotic Xpl1
TRC with distinctive clinicopathological features. A review
of the literature was performed to elucidate the
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clinicopathological and molecular genetic features of this
rare tumor.

Case presentation

A 44-year-old Chinese female presented with a left renal
mass that had been incidentally discovered on ultrasonog-
raphy during a health check-up. She had no history of
flank pain, gross hematuria, foamy urine, pyuria, dysuria,
frequent urination, painful urination, urgent urination, or
weight loss. Her past medical history and family history
were unremarkable. A physical examination produced
negative results for the lumbar zones. Routine laboratory
test data were within normal limits. Abdominal ultrason-
ography revealed a 4.5 cm x 4.0 cm nodular solid mass
with calcifications of heterogeneous density in the lower
portion of the left kidney. The tumor was hypervascular
and exhibited a massive internal hyperechoic area. An ab-
dominal CT scan also confirmed a well-circumscribed cal-
cified renal mass. No lymphadenopathy or ascites was
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Table 1 Clinicopathological data for 19 reported cases of Xp11 TRC

Sex/Age (Yr) Location Size(cm) Treatment Outcome (Mo) Reference
M/11 L kidney 215 Nephrectomy NA 1

F/12 L kidney NA Biopsy DOD/9 1

F/18 R kidney 9.6 Nephroureterectomy NED/3 2

F/30 Kidney 125 Nephrectomy NA 3

F/15 R ovary 10.5 Tumorectomy NED/9 4

F/14 Kidney NA NA NA 5

F/34 L kidney 4.8 Partial nephrectomy NED/22 6

F/46 R kidney 58 Nephrectomy DOD/24 7

M/35 R kidney 70 Nephrectomy DOD/18 7

F/38 L kidney 40 Nephrectomy NA 7

F/44 L kidney 4.5 Partial nephrectomy NA 7

F7 L kidney 50 Nephrectomy NA 7

M/25 L kidney 40 Nephrectomy NA 7

M/15 L kidney 55 Nephrectomy NA 7

M/34 Kidney 9.7 NA NA 8

F/21 Kidney NA NA NA 8

F/18 R kidney 215 Nephrectomy Recent case 9

F/36 L kidney 52 Nephrectomy NED/6 10

M/36 L kidney 6.0 Nephrectomy NED/84 11

F/44 L kidney 4.5 Nephrectomy NED/113 Present case

Abbreviations: TRC translocation renal cancer; Yr year; Mo month; M male; L left; NA not available; F female; DOD dead of disease; R right; NED no evidence

of disease

discovered. The patient underwent a right radical neph-
rectomy and partial ureterectomy. At laparotomy, no
gross evidence of metastatic spread or the involvement of
other intra-abdominal organs was observed. The patient’s
postoperative course was uneventful. She refused add-
itional treatment, including radiotherapy or chemother-
apy, except for postoperative surveillance with CT. At
present, 113 months after surgery, the patient remains
well, with no evidence of recurrence or metastasis.

On macroscopic examination, the non-encapsulated
nodular mass, sized 4.5 cm x 3.5 cm x 3.0 cm, was located
in the inferior pole of the kidney. It was well defined and
black in color with moderately firm consistency (Fig. 1).
The lesion extended to but not through the renal capsule.

With the exception of abundant intracytoplasmic pig-
mentation, the lesion’s histological features were consistent
with those of a clear cell renal cell carcinoma. Low-power
observations indicated that the tumor was well demarcated
from the renal parenchyma; lacked a fibrous capsule; and
was composed of nests and cords of polygonal tumor cells,
predominantly nests, and intervening delicate thin-walled
fibrovascular septa (Fig. 2a). Cells in certain nests were fo-
cally discohesive, resulting in an alveolar structure. On
high-power examination, approximately 55% of tumor cells
contained abundant, clear and finely granular eosinophilic
cytoplasm and distinct cell borders. Characteristically, the

remaining 45% of tumor cells presented with variable quan-
tities of intracytoplasmic brown pigment, ranging from
finely dispersed small cytoplasmic granules to massive ag-
glomerations (Fig. 2b). Tumor cells’ central round to oval
nuclei had evenly distributed chromatin with occasional
small, non-prominent nucleoli. Intranuclear eosinophilic
cytoplasmic pseudoinclusions, which are exceedingly rare,
were also present (Fig. 2c). There was inconspicuous nu-
clear pleomorphism, and the tumor was assigned a low

Fig. 1 The well-defined tumor exhibited black pigment throughout

the lesion on the cut surface
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Fig. 2 a The non-encapsulated tumor was sharply demarcated from the adjacent renal parenchyma (H&E staining, x 40). b The neoplasm
consisted of polygonal tumor cells with clear and granular cytoplasm arranged in nests and cords delimited by thin-walled fibrovascular septa as
well as numerous neoplastic cells containing intracytoplasmic brown pigment that were found throughout the lesion (H&E staining, x 100). ¢
Occasional nuclear pseudoinclusions (arrow) were present (H&E staining, x 200). d Thick-walled blood vessels were observed(H&E staining, x 100)

nuclear grade. Mitotic figures were extremely uncommon.
Intriguingly, scattered thick-walled blood vessels with the
normal elastic content of arteries, as demonstrated via
Gomori’s aldehyde-fuchsin staining, and unusual focal ec-
centric hyalinization were present throughout the tumor
(Figs. 2d and 3a). In addition, calcifications were readily ob-
served and had frequently formed on hyaline nodules. Nei-
ther necrosis nor hemorrhage was observed. Histochemical
staining analyses indicated that the brown pigment was
negative in Prussian blue staining but was highlighted by
Fontana-Masson staining and was completely bleached by
potassium permanganate; these findings suggested that this
pigment was melanin (Fig. 3b and c). Immunohistochemi-
cal staining revealed strong and diffuse nuclear staining for
TFE3 in the tumor cells (Dako, Carpinteria, CA, USA,
1:800) (Fig. 3d), which was performed as previously de-
scribed [12]. Patchy and weak cytoplasmic staining for
HMB45 (Dako, 1:500) was also observed (Fig. 3e). Ki-67
(Dako, 1:800) stained only approximately 3% of tumor cells
(based on 1000 cells counted using Image-Pro Plus Version
5.1 C (Media Cybernetics, Silver Spring, MD, USA)). In
contrast, staining for all other assessed immunomarkers, in-
cluding AE1/AE3 (Dako, 1:1000), epithelial membrane anti-
gen (EMA; Dako, 1:50), CK7 (Dako, 1:400), CK20 (Dako,
1:100), vimentin (Neomarkers, Fremont, CA, USA, 1:500),
smooth muscle actin (SMA; Neomarkers, 1:800), desmin
(Dako, 1:400), CDI10 (Neomarkers, 1:200), PAXS8

(ProteinTech Group, Chicago, IL, USA, 1:200), renal cell
carcinoma (RCC) marker (Vector, Burlingame, CA, USA,
1:200), Cathepsin K (Abcam, Cambridge, MA, USA, 1:800),
Melan A (Dako, 1:400), MiTF (Dako, 1:150), S100 protein
(Dako, 1:1000), CD117 (Dako, 1:600), CD34 (Dako, 1:200),
and DOG-1 (Santa Cruz Biotechnology, Santa Cruz, CA,
USA, 1:400), was negative.

Break-apart FISH analysis was performed to detect
TEE3 gene fusion in paraffin-embedded tissues with a
probe consisting of 2 contigs that flank the TFE3 gene on
Xp11.2 as previously described [13]. The distal contig con-
sists of 3 bacterial artificial chromosomes (BAC) clones
(RP11-344 N17, CTD-3028 J4, and CTD2522M13) labeled
with Spectrum Orange, and the proximal contig consists
of 2 BAC clones (RP11-57A11 and RP11211H10) labeled
with Spectrum Green; from BacPac Resources at the Chil-
dren’s Hospital Oakland Research Institute and Invitrogen.
FISH analysis revealed the presence of a TFE3 rearrange-
ment (Fig. 3f). The tumor was diagnosed as Xpll TRC
and staged as T1a.

Discussion

A melanotic Xpl1l TRC, which is a newly discovered
neoplastic entity described by Argani et al., is a rare
renal tumor with distinct histologic, immunohistochemi-
cal, and molecular genetic features [1]. It was originally
postulated by Argani et al. to be most closely related to
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Fig. 3 a The elastic fibers of thick-walled blood vessels are highlighted by Gomrori's aldehyde-fuchsin staining (x 100). The cytoplasmic pigment
is positive for Fontana-Masson staining (b) (x 100); it was removed by potassium permanganate bleaching (c) (x 100). Tumor cells exhibit diffuse
nuclear immunoreactivity for TFE3 (d) (IHC staining, x 100) and patchy cytoplasmic positivity for HMB45 (e) (IHC staining, x 100). f Break-apart
FISH for TFE3 produced normal fused signals and split signals (arrows); one pair of each type of signal is depicted (x 1000)

Xpll translocation perivascular epithelioid cell neo-
plasm (PEComa), and this has subsequently been sup-
ported [1, 8]. Histologically, this lesion characteristically
consists of sheets and nests of epithelioid cells with clear
to finely granular eosinophilic cytoplasm delimited by
delicate capillary vasculature. Notably, a subset of neo-
plastic cells bear intracytoplasmic melanin pigment. In
immunohistochemical analyses, tumor cells exhibit dif-
fuse nuclear labeling for TFE3 protein and cytoplasmic
reactivity with Cathepsin K and HMB45. Molecular gen-
etic analysis indicated TFE3 gene rearrangement [1-11].
The pathologic and genetic features of the renal mass
found in our patient satisfied the diagnostic criteria for
melanotic Xpll TRC. To our knowledge, our case is
only the twentieth pathologically and genetically con-
firmed case of this entity to date (Table 1). In addition,
among the 20 reported patients with melanotic Xpl1
TRC, the present patient was disease free at the longest
follow-up (113 months).

As documented in Table 1, melanotic Xpll TRC gen-
erally occurs in young adults (age range: 11-44 years;
mean: 27.2 years). The sex ratio among patients with this
disease is 6 males to 14 females, revealing a female pre-
dilection, albeit with a limited sample size. In cases for
which information regarding lesion size is available, le-
sions have ranged from 4.0 to 21.5 cm (mean: 8.3 cm).
Three of nine patients with available follow-up data died
due to the tumor. Although melanotic Xp11 TRC lesions

were generally in the kidneys, one tumor in an ovary
was reported, suggesting that this entity could arise in
non-renal locations. As a result, LeGallo et al. chose
“melanotic Xp11l neoplasm” as their designation of this
entity [4].

The present case highlights three unique clinicopatho-
logical aspects of melanotic Xp11 TRC. First, among the
20 documented patients with melanotic Xp11 TRC, the
present patient was disease free at the longest follow-up
(113 months), suggesting that this tumor has an indolent
clinical course. Second, occasional intranuclear eosino-
philic cytoplasmic pseudoinclusions of neoplastic cells
were detected in this patient’s tumor. Finally, massive
thick-walled blood vessels were observed. In contrast to
those found in conventional angiomyolipoma (AML),
thick-walled vessels in the current lesion exhibited nor-
mal elastic fibers and focal eccentric hyalinization. To
our knowledge, these three unique features of our case
have not been described in the 19 previously reported
cases of melanotic Xp11 TRC;therefore, this case widens
this entity’s clinicopathological spectrum.

Given the location and pathological appearance of the
type of tumor observed in this case, the main differential
diagnoses considered should include Xpl1 translocation
renal cell carcinoma, malignant melanoma, and PEComa,
including AML and its epithelioid variant. In fact, the ini-
tial clinical and pathological diagnosis for our case was
Xpll translocation renal cell carcinoma due to the
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tumor’s renal location and histological features of sheets
and nests of epithelioid cells with clear to finely granular
eosinophilic cytoplasm and intervening delicate fibrovas-
cular septa. However, immunohistochemical negativity for
epithelial markers does not exclude Xpll translocation
renal cell carcinoma. Xpll translocation cell carcinomas
are positive for renal tubular markers (including CD10,
RCC marker, PAX2, and PAX8) at varying levels [14, 15].
In contrast, melanotic Xpl1 TRCs are negative for both
epithelial and renal tubular markers [1]. Therefore, the
present tumor was determined to be a melanotic TRC ra-
ther than an Xpll translocation renal cell carcinoma
based on its histological and immunohistochemical fea-
tures. The obvious cytoplasmic melanin and immunoreac-
tivity for HMB45 in this tumor could suggest a diagnosis
of malignant melanoma. However, malignant melanoma
could be excluded because tumor cells of XP11 TRC were
negative for S100 protein and MiTF. Moreover, our case
involved the complete absence of morphological indica-
tions of spindle neoplastic cell differentiation and the
presence of nuclear labeling of TFE3 in immunohisto-
chemical analysis; these features are not typical of malig-
nant melanoma [16, 17]. The differentiation of an AML,
particularly an epithelioid AML, from a melanotic Xp11
TRC is mainly based on the former tumor’s immunoreac-
tivity for MiTF, a muscle marker (SMA) and melanocytic
markers (HMB45 and Melan A) and the latter tumor’s im-
munohistochemical negativity for MiTF and SMA and
positivity for HMB45 in a patchy pattern. In addition,
spindle cell components that would favor AML were not
observed in the present case. Finally, thick-walled blood
vessels in AML lack elastic fibers; in contrast, in the
present case, elastic materials were present in such vessels,
as demonstrated by histochemical staining [18].

Conclusion

We report a case of melanotic Xpll TRC with unique
histologic features in a 44-year-old Chinese female.
This case adds to the small body of literature on these
exceptionally rare tumors and widens their clinicopath-
ological spectrum. Further studies are required to de-
termine the precise clinicopathologic and genetic
features of such tumors.

Abbreviations

BAC: Bacterial artificial chromosome; CT: Computed tomography;

FISH: Fluorescence in situ hybridization; H&E: Hematoxylin and eosin;

IHC: Immunohistochemistry; PEComa: Perivascular epithelioid cell neoplasm;
TFE3: Transcription factor enhancer 3; TRC: Translocation renal cancer

Acknowledgments
The authors thank Qiu Rao, MD, in the Department of Pathology, Nanjing
Jinling Hospital (Nanjing, China), for Cathepsin K immunostaining.

Availability of data and materials
All data generated or analyzed during this study are included in this
published article.

Page 5 of 6

Authors’ contributions

HBJ and HW collected the clinical data, performed the molecular
experiments and wrote the paper. HTY provided H&E staining images. YHL
and NL performed the immunohistochemistry staining. DBM designed the
study. All authors read and approved the final manuscript.

Ethics approval and consent to participate
The present study was approved by the Human Ethics Committee of
Shandong Cancer Hospital Affiliated to Shandong University.

Consent for publication

Written informed consent was obtained from the patient for publication of
this study and any accompanying images. A copy of the consent form is
available for review by the Editor of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Pathology, Shandong Cancer Hospital Affiliated to Shandong
University, No. 440 Jiyan Road, Jinan 250117, China. *The Sixth People
Hospital of Jinan City, No. 308 Huiquan Road, Zhanggiu 250200, China.
3Guangzhou LBP Medical Technology Co, Ltd, No. 11 Nanxiang Third Road,
Guangzhou 510663, China.

Received: 23 March 2018 Accepted: 30 July 2018
Published online: 13 August 2018

References

1. Argani P, Aulmann S, Karanjawala Z, Fraser RB, Ladanyi M, Rodriguez MM.
Melanotic Xp11 translocation renal cancers: a distinctive neoplasm with
overlapping features of PEComa, carcinoma, and melanoma. Am J Surg
Pathol. 2009;33:609-19.

2. Chang IW, Huang HY, Sung MT. Melanotic Xp11 translocation renal cancer:
a case with PSF-TFE3 gene fusion and up-regulation of melanogenetic
transcripts. Am J Surg Pathol. 2009;33:1894-901.

3. Varinot J, Camparo P, Beurtheret S, Barreda E, Compérat E. An adult case of
melanotic Xp11 translocation renal cancers: distinct entity or sub-entity? Int
J Surg Pathol. 2011;19:285-9.

4. LeGallo RD, Stelow EB, Sukov WR, Duska LR, Alisanski SB, Folpe AL.
Melanotic xp11.2 neoplasm of the ovary: report of a unique case. Am J Surg
Pathol. 2012;36:1410-4.

5. Rao Q, Williamson SR, Zhang S, Eble JN, Grignon DJ, Wang M, et al. TFE3
break-apart FISH has a higher sensitivity for Xp11.2 translocation-associated
renal cell carcinoma compared with TFE3 or cathepsin K
immunohistochemical staining alone: expanding the morphologic
spectrum. Am J Surg Pathol. 2013;37:804-15.

6. Ritterhouse LL, Cykowski MD, Hassell LA, Slobodov G, Bane BL. Melanotic
Xp11 translocation renal cancer: report of a case with a unique intratumoral
sarcoid-like reaction. Diagn Pathol. 2014,9:81.

7. Rao Q, Shen Q, Xia QY, Wang ZY, Liu B, Shi SS, et al. PSF/SFPQ is a very
common gene fusion partner in TFE3 rearrangement-associated perivascular
epithelioid cell tumors (PEComas) and melanotic Xp11 translocation renal
cancers: clinicopathologic, immunohistochemical, and molecular
characteristics suggesting classification as a distinct entity. Am J Surg
Pathol. 2015;39:1181-96.

8. Argani P, Zhong M, Reuter VE, Fallon JT, Epstein JI, Netto GJ, et al. TFE3-
fusion variant analysis defines specific Clinicopathologic associations among
Xp11Translocation cancers. Am J Surg Pathol. 2016;40:723-37.

9. Khourdaji IS, Jafri SM, Faraj K, Raofi V, Bernacki K. Melanotic Xp11
translocation renal cancer managed with radical nephrectomy and IVC
tumor thrombectomy. Urol Case Rep. 2016;10:42-4.

10.  Cardili L, Wrublevsky Pereira G, Viana CR. A rare case of TFE-related
pigmented renal tumor with overlapping features between melanotic Xp11
translocation renal cancer and Xp11 renal cell carcinoma with melanotic
features. Pathol Int. 2017,67:208-13.



Jing et al. Diagnostic Pathology (2018) 13:51 Page 6 of 6

11, Antic T, Taxy JB, Alikhan M, Segal J. Melanotic translocation renal cell
carcinoma with a novel ARID1B-TFE3 gene fusion. Am J Surg Pathol. 2017;
41:1576-80.

12. Argani P, Lal P, Hutchinson B, Lui MY, Reuter VE, Ladanyi M. Aberrant
nuclear immunoreactivity for TFE3 in neoplasms with TFE3 gene fusions: a
sensitive and specific immunohistochemical assay. Am J Surg Pathol. 2003;
27:750-61.

13. Green WM, Yonescu R, Morsberger L, Morris K, Netto GJ, Epstein Jl, et al.
Utilization of a TFE3 break-apart FISH assay in a renal tumor consultation
service. Am J Surg Pathol. 2013;37:1150-63.

14. Ross H, Argani P. Xp11 translocation renal cell carcinoma. Pathology. 2010;
42:369-73.

15.  Argani P. MiT family translocation renal cell carcinoma. Semin Diagn Pathol.
2015 Mar;32(2):103-13.

16. Bayazit Y, Aridogan IA, Zeren S, Gonllsen G, Tansug Z. Primary malignant
melanoma of the kidney. Scand J Urol Nephrol. 2002;36(1):77-9.

17. Oliva E, Quinn TR, Amin MB, Eble JN, Epstein JI, Srigley JR, et al. Primary
malignant melanoma of the urethra. A clinicopathologic analysis of 15
cases. Am J Surg Pathol. 2000;24(6):785-96.

18. Martignoni G, Cheville J, Fletcher CDM, Pea M, Reuter V, Ro JY, et al.
Mesenchymal tumours occurring mainly in adults. In: Moch H, Humphrey P,
Ulbright TM, Reuter V, editors. WHO classification of Tumours of the urinary
system and male genetic organs. Lyon: IARC; 2016. p. 59-69.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions k BMC




	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Conclusion
	Abbreviations
	Acknowledgments
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

