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Abstract  

 

A few cases of pigmented renal cell carcinoma have been reported in the literature so far. It has been 

described in both conventional and chromophobe subtypes of renal cell carcinoma. The nature of these 

pigmentations is consistent with melanin, neuromelanin, and lipochrome granules. We report a rare case 

of pigmented renal carcinoma due to the accumulation of abnormal phagolysosomal bodies, with 

histochemical features consistent with neuromelanin. A review of cases of pigmented conventional renal 

cell carcinoma in literature is also presented. Awareness of pigmentation in primary renal cell carcinoma 

is important in differentiating it from primary and metastatic malignant melanoma and other 

malignancies that can show pigmentation. Whether the presence and nature of the pigmentation has any 

clinical importance has yet to be established. 
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Case Report 

 

A 27-year-old pregnant lady was incidentally 

discovered to have a right renal mass during a 

first trimester ultrasound screening. The other 

kidney was found to be ectopic (pelvic) with 

normal function. A biopsy was performed 

followed by a partial right nephrectomy. A 

completion nephrectomy was performed once 

the diagnosis of pigmented type renal cell 

carcinoma was confirmed. The fetus was lost 

between the two procedures. She didn’t receive 

chemotherapy or immunotherapy after the 

nephrectomy. A follow-up CT scan didn’t 

show any evidence of recurrence nor 

metastasis. The patient is well and alive 

without evidence of disease 120 months post-

nephrectomy. This is the longest follow up for 

similar types of carcinoma. 
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Pathological Findings 

 

 Grossly, the partial nephrectomy consisted of 

renal tissue measuring 5 x 4 x 4 cm with a 

smooth outer surface and attached perinephric 

fat. Cut sections showed a gray trabeculated 

mass measuring 4.5 x 4 x 3.8 cm with areas of 

dark pigmentation. Microscopic examination 

revealed a tumor composed predominantly of 

clear cells arranged in sheets and 

pseudoglandular pattern separated by a scanty 

delicate vascular-rich stroma. The tumor had 

Fuhrman nuclear grade of 2 / 4. 

 

The striking feature was the presence of 

scattered individual cells as well as large nests 

of cells containing an excessive amount of 

cytoplasmic coarse brown pigment (figures 1A 

and B). The pigment stained strongly positive 

with Masson Fontana stain (figure 1C), 

indicating the presence of melanin pigment. It 

also stained positively with PAS stain (figure 

1D) and negative for acid-fast stain (figure 

1E), whereas it was negative for iron and 

mucicarmine stains.  

 

Neuromelanin are positive with Fontana-

Masson stain and they can be bleached. They 

can be positive for periodic acid-Schiff (PAS) 

reaction and Ziehl Neelsen stain (acid fast 

stain). Lipofusin can appear quite dark and 

mimic melanin pigment. However, they are 

positive with Ziehl Neelsen stain and 

sometimes positive for both PAS and Fontana-

Masson stain and they are less likely to be 

bleached. Immunohistochemical markers such 

as HMB45 would not label these pigments. 

 

The tumor cells in our case are negative for 

immunohistochemical markers for 

melanosomes such as HMB45 and showed a 

positive reaction for CAM5.2 and EMA. On 

the other hand, S-100, synaptophysin, and 

chromogranin-A were negative. An electron 

microscopy showed altered phagolysosomal 

bodies (figure 1F) that were different from 

both premelanosomes and hemosiderin. 

 

Discussion 

 

Renal cell carcinoma (RCC) is the most 

common renal tumor, accounting for 2-3% of 

all malignancies.
1
 It has the highest incidence 

in the 6
th 

decade of life and occurs twice as 

often in men as compared to women.
2  

The 

tissue of origin for renal cell carcinoma is the 

proximal renal tubular epithelium. Several 

histological variants have been recognized 

depending on morphology, histochemistry, 

clinical behavior, and genetic alterations.
3
 The 

most common is the clear cell, followed by the 

papillary carcinoma type. Other less common 

types include chromophobe renal cell 

carcinoma (CRCC) and collecting duct 

carcinoma. However, it is not infrequent to 

find a mixture of those distinct types.
4
 

 

Non-hemosiderotic pigmentation in renal cell 

carcinoma has been described primarily in 2 

variants, the chromophobe 
5
 and the clear renal 

cell carcinoma.
6
 The first report of 

pigmentation in clear cell carcinoma came 

from Kamishima et al,
7
 in which he attributed 

the pigments to abnormal lysosomes, with 

histochemical features consistent with 

neuromelanin. This was followed by more 

cases from the same group of authors. Fukuda 

et al reported Neuromelanin in 3 out of 5 cases; 

a finding that suggested the lysosomal origin 

of granules in those three cases, one of these 

three cases was chromophobe renal cell 

carcinoma(CrRCC).
8
 Hirokawa et al described 

the cytological findings of another case of 

pigmented clear renal cell carcinoma with 
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features of neuromelanin.
9
 Lei et al 

10
 reported 

a peculiar case of pigmented renal cell 

carcinoma where the pigment exhibited 

characteristics of melanin. They also proposed 

the melanocytic differentiation of the tumor 

cells containing the pigment due to their 

expression of HMB-45 in addition to S-100. In 

a more recent article, a heavily pigmented 

conventional clear cell carcinoma was 

described 
11

 where pigmentation was attributed 

to lysosomes (table 1). 

 

Reference  
Age 

(yrs)/gender 
Diagnosis 

Type of 

pigment 
Special stains IHC EM Outcome 

Kamishima/ 

1995 7 
38/F ClRCC 

Neuromelanin/ 

intracytoplasmic 

PAS/PASD+ 

MF+/Bleached 

ZN+ 

HMB45-/S100- 

Chromogranin - 

Round granules 

No 

melanosomes 

No NSG 

A/W-8mon 

Fukuda/ 

1997 8 

37/F* ClRCC 

Neuromelanin/ 

intracytoplasmic 

PAS+/PASD+ 

MF+/Bleached 

ZN+ 

HMB45-/S100-

** 

Chromogranin - 

Dense granules 

No 

melanosomes 

No NSG 

A/W-8mon 

46/M CrRCC A/W-15mon 

61/M ClRCC** A/W-52mon 

54/M ClRCC 

Slender or 

irregular shaped  

brown pigment/ 

intracytoplasmic 

PAS+/PASD+ 

MF- 

ZN- 

HMB45-

/S100+ 

Chromogranin- 

Angulated 

lysosomes 
A/W-17mon 

41/M ClRCC 
Granular tumor-

like 

HMB45-/S100- 

Chromogranin - 

Electron dense 

myelinated like 

areas 

A/M=42mon 

Hirokawa/ 

1998 9 
40/F ClRCC 

Neuromelanin/ 

intracytoplasmic 

***PAS+/PASD+ 

MF+/Bleached 

ZN /NA 

***HMB45-

/S100- 
N/A N/A 

Lei/ 2001 10 26/F ClRCC 
Melanin 

/intracytoplasmic 
MF+ 

HMB45+ 

S-100+ 
N/A A/M-15mon 

Rossi/ 2009 

11 
48/M ClRCC Neuromelanin 

PAS+/PASD+ 

MF+/Bleached 

HBM 45-

/S100-/melanA- 

Chromogranin - 

No 

premelanosomes 
A/W-4mon 

A/W: alive and well, A/M: alive with metastasis, ClRCC: clear cell renal cell carcinoma, CrRCC: chromophobe 

renal cell carcinoma,  F: female, M: male,  PASD: periodic acid Schiff with diastase, MF: Masson Fontana, 

N/A: not available,  ZN: Zeil-Nelson stain, NSG: neurosecretory granules.  

* same case reported in Kamisaki  

** case showed some positivity with S-100 immunostain  

*** performed on paraffin embedded sections 

 

The pigmentation in our case is similar to that 

described in some of reported cases in the 

literature.
7,8,11

 Our case showed abnormal 

phagolysosomal granules, the morphology of 

which is similar to 3 of the 5 cases described by 

Fukuda; granules showed a fine or coarse 

granular matrix with or without dense 

homogenous areas. This is different from the 
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angulated lysosomes filled with parallel 

microfilaments shown in case 4 in that series, or 

from the granules in the fifth cases with 

granular cell tumor morphology. The granules 

are also clearly different from premelanosomes. 

  

Pigmentation in chromophobe renal cell 

carcinoma (CrRCC) was first described by 

Bonsib,
12

 who identified the presence of 

lipochrome in a case of chromophobe renal cell 

carcinoma by electron microscopy.  The tumor 

appeared macroscopically yellow tan, and in 

light microscopy didn’t demonstrate the 

pigmentation. In contrast, Michal 
13

 identified 

the pigmentation at the light and electron 

microscopic level in  CrRCC cases . He 

described dark electron-dense pigment 

granules, the exact nature of which was not 

identified. More recently, Dundr 
14

 described 

an additional case with clusters of pigmented 

cells in a 60-year-old female. Of note is that 

the brown pigment associated with CrRCC is 

seen mostly in extracellular locations 
5
 and not 

intracellular as in cases of clear RCC. 

 

Pigments other than melanin or neuromelanin 

can also be found in clear cell RCC, the most 

common of which is hemosiderin.
15

 

Hemosiderin is easy to recognize because of its 

characteristic variably sized, reflective, golden 

yellow brown granules that can be confirmed 

with Pearl’s stain.
10,16

 Hemosiderin is usually 

secondary to hemorrhage and necrosis and is 

common in RCC.
17

 Melanocytic colonization 

or phagocytosis of melanosomes of tumor cells 

has been detected in breast and colon 

carcinoma.
18-20

 These mechanisms are unlikely 

in our current case of RCC because the 

pigmented cells lacked melanin. 

Because of the presence of pigment and the 

morphologic features of the tumor, it is 

important to recognize the lesion as a primary 

renal tumor and not a metastasis from other 

tumors that might show pigmentation. 

Metastatic melanoma, neuroendocrine 

neoplasm, neuroectodermal tumors, pigmented 

perivascular epithelioid clear cell tumor 

(PEComa), and pigmented pheochromocytoma 

are the most important considerations in the 

differential diagnosis. The negative staining of 

tumor cells for synaptophysin and 

Chromogranin A ruled out the diagnosis of 

pheochromocytoma as well as 

neuroectodermal and neuroendocrine tumors. 

The absence of S-100 and HMB-45 expression 

ruled out primary and metastatic melanoma as 

well as PEComa.
21,22

  The histological features 

of the tumor in this study are clearly different 

from that of the schwannoma and small cell 

carcinoma of the lung, which might 

occasionally show pigmentation. 

 

 The presence and nature of pigmentation in 

RCC appears not to have any clinical effect.
6
 

Of all the cases of pigmented clear cell RCC 

reported so far, only one showed distant 

metastasis.
10

 The other cases didn’t show 

metastasis neither in the pre- nor postoperative 

state. Of note is that the age of presentation in 

all cases was younger compared with the usual 

age of conventional non-pigmented RCC.
2
 

Apparently, more studies are needed to support 

this observation. 

 

In conclusion; we are reporting a case of 

pigmented clear RCC in a young adult female. 

The pigmentation is attributable to 

phagolysosomes with histochemical 

characteristics of neuromelanin. Whether 

pigmented RCC behave differently from the 

more common non-pigmented variant is 

difficult to ascertain due to the rarity of the 

condition. Further molecular and cytogenetic 

studies are needed on these types of pigmented 
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renal cell carcinoma. 

 

Acknowledgment 

The authors would like to thank Professor 

Stewart Fleming for his help in providing the 

electron microscopy for the case. 

 
Figure legends 

1A and B: admixture of clear cells and groups of cells with coarse intra-cytoplasmic brown granules (H&E 

X20 and X40, respectively). C: the pigment was intensely positive with Masson Fontana. D: PAS stain was 

positive. E: ZN stain was negative. F: electron microscopy revealed altered phagolysosomal bodies. 

 
Figure (1-A)     Figure (1-B) 

 
Figure (1-C)     Figure (1-D) 

 
Figure (1-E)                        Figure (1-F) 
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 جنتائج غير عادٌح وهراجعح الأدبيبحالح : الدصطثغح سرطاى الخلاٌا الكلوٌح
 

 3اتراهٍن تني هانيو 2،الحسٍنيٌساء مو 1،سماعٍل هطالقحإ
 

. التكنولوجٍا، ارتذ، الأردىو لعلوماج ، جاهعكلٍح الطة، والأحٍاء الذقٍقحعلن الأهراض قسن  -1
؛ علن الأهراض والطة الدخبري، هركز الدلك حسين للسرطاى، عواى، الأردى قسن -2
 .التكنولوجٍا، ارتذ، الأردىو لعلوما، هستشفى الدلك عثذ الله الجاهعً، جاهعح قسن الجراحح -3

 

الدلخص 
حانح َادزج يٍ سسطاٌ تشتًم ْرِ اندزاسح . حتى اٌِانُظسٌ تؽح في الأدب دد قهُم يٍ حالاخ سسطاٌ الخلاَا انكهىَح المصطَىجد ع

أَضا تم تقديم . عصبيالَلاَين قسَثح يٍ الميُزاخ َسُجُح ذاخ طثُعُح،  ؼيرphagolysosomal أجساو انكهً المصطثؽح تسثة تساكى 
سسطاٌ الخلاَا في حانح صثػ النىعٍ خ اندزاسح أٌ لأكد. استعساضا نهحالاخ سسطاٌ الخلاَا انكهىَح انتقهُدَح المصطثؽح في الأدب

ج الأخسي انتي يمكٍ أٌ تظهس سسطاٌ الجهد والأوزاو الخثُثج يٍ وانُقُهٍ جالاتتدائٍالأَىاع في انتفسَق تُُّ وتين  أهمُحالمصطثؽُح انكهىَح 
 .اصثػ

 .phagolysosomal سسطاٌ انكهً الخهُح؛ انصثاغ؛ يُلاَين عصبي؛ حثُثاخ :الكلواخ الذالح


