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Renal medullary carcinoma (RMC) is uncommon yet an aggressive form of renal cancer. 
Most patients present with metastatic disease. Systemic therapies recommended for clear cell 
carcinomas have not been well investigated for RMC. This report illustrates a case of a young 
female diagnosed with metastatic RMC and treated with 4 lines of systemic therapy. She remains 
alive and maintaining excellent quality of life more than 3 years after start of systemic therapy.
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INTRODUCTION

Renal medullary carcinoma (RMC) is a subtype of 
non-clear cell renal cancer accounting for less than 
1% of all the renal tumors. It was first diagnosed 
two decades ago as an example of renal disease 
associated with sickle cell disorders[1]. Metastasis 
occur in 70%-95% of the patients at diagnosis or 
shortly thereafter[1,2]. Earlier series report a dismal 
outcome with median survival of 15 weeks[1]. Later 
reports described modest benefit from cytotoxic 

chemotherapy. However, most patients die within a 
year of starting treatment[2,3].

CASE REPORT

A 25-year-old single female known to have Sickle 
cell trait developed right loin pain and hematuria. 
She was found to have a large right renal mass on 
computerized tomography (CT) scan. There was 
no distant metastases. She underwent right radical 
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pain and a CT scan revealed increase in the size of 
the surgical bed mass and development of new lymph 
nodes.

Carboplatin and gemcitabine chemotherapy regimen 
was restarted. However, the disease progressed after 
3 cycles with increase in the size of the surgical bed 
mass to 3.23 cm [Figure 2A]. Single agent doxorubicin 
at dose of 60 mg/m2 every 3 weeks was started in 
March 2017. The patient was admitted after the first 
dose with febrile neutropenia and thus the dose was 
reduced by 30% in subsequent cycles. An interval CT 
scan after 3 cycles showed reduction in the sum of the 
longest diameters of target lesions by 42% indicating a 
partial response [Figure 2B]. She completed 6 cycles 
in July 2017.

The patient remained asymptomatic until November 
2017 when she complained of recurrence of the 
right loin pain. A CT scan showed increase in the 
sum of the longest diameters of target lesions by 
41% consistent with disease progression [Figure 3]. 
Further options of management are limited and will be 
highlighted in the discussion section.

DISCUSSION

RMC is a rare form of renal cancer and hence 
only case reports and case series are found in the 
literature. 

Typically, RMC affects young males below the age 
of 40 years and is associated with sickle cell trait in 
98% of cases[2,3]. It usually presents with relatively 
large renal mass (average 6-7 cm). The right kidney 
is affected in 75% of cases[3,4]. About 70% of patients 
have metastatic disease at presentation [3,5]. Our 
patient fits this profile as she had sickle cell trait and 
presented with a 6-cm renal mass at a young age.

Microscopical ly  the tumor ce l ls  encompass 
solid sheets of poorly dif ferentiated carcinoma. 
Immunohistochemistry analyses show that the 
neoplastic cells are commonly positive for PAX 8, 
AE1/3, CAM5.2, CK7 and vimentin. CK20 and CEA are 
mostly negative[3,5]. RMC has to be differentiated from 
collecting duct carcinomas and urothelial carcinomas 
by immune stains. Histological and immuno-

nephrectomy in September 2014. The gross pathology 
reported a 6-cm tumor invading the perinephric fat 
and the pelvi-calyceal system. Lympho-vascular 
invasion was present and 3 lymph node contained 
metastasis. Pathological stage was pT3pN1. The 
microscopic examination revealed poorly differentiated 
carcinoma in the renal medullary region composed 
of sheets and nests of epitheloid/rhabdoid cells 
with moderate amount of cytoplasm and prominent 
nucleoli. The tumor cells stained positive for PAX8 and 
OCT3/4 and negative for CK7, CK20 and Uroplakin 
on immunohistochemistry. INI1 staining was not 
performed. Pathological diagnosis was consistent with 
RMC. 

In January 2015, a CT scan showed a 1-cm mass in 
the surgical renal bed and enlarged aorto-caval and 
porto-caval lymph nodes. There was no intrathoracic 
or other visceral metastasis. The case was discussed 
at the multidisciplinary team meeting (MDTM) where 
lack of standards of systemic treatment for RMC was 
acknowledged. Options of treatment were discussed 
with the patient including targeted therapy and 
chemotherapy. 

In February 2015, she opted to start with sunitinib at 
the standard dose (50 mg daily, 4 weeks on and 2 
weeks off). Three months later, a CT scan showed 
increase in the size of the surgical bed and nodal 
target lesions measuring in longest diameter 2.1 and 
2.65 cm respectively [Figure 1A]. 

Sunitinib was stopped and second line carboplatin and 
gemcitabine was commenced. An interim CT scan 
revealed reduction in the in the size of the surgical 
bed disease and in the aorto-caval metastasis. She 
completed 6 cycles of treatment. An end of treatment 
CT scan in October 2015 revealed reduction in the 
size of surgical bed and nodal target lesions to 1.04 
and 1 cm respectively [Figure 1B]. This represents 
57% reduction in size consistent with partial response 
according to the Revised Response Evaluation 
Criteria in Solid Tumors (RECIST) version 1.1 [Table 1]. 
The case was discussed again at the MDTM and 
surgery was not recommended. A routine follow up CT 
scan in March 2016 showed no evidence of disease 
progression. 

In December 2016, she complained of mild right loin 

Table 1: The Revised Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1

Response Description
Complete response Disappearance of all target lesions. Lymph nodes must be non-pathological in size (< 10 mm short axis)
Partial response ≥ 30% decrease in the sum of the longest diameters of target lesions
Stable disease Neither sufficient shrinkage to qualify for partial response nor sufficient increase to qualify for progressive disease
Progressive disease ≥ 20% increase in the sum of the longest diameters of target lesions
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histochemical examination was consistent with the 
diagnosis of RMC in our case. Typically RMC cells do 
not stain for INI1. Absence of INI1 is considered to be 
associated with more aggressive tumor behavior[5].

In a literature based systematic review, Lacovelli et al.[6] 

identified 47 reports describing 165 patients with RMC 
between 1995 and 2013. Majority (42/47, 89%) of 
reports included < 5 cases each indicating the rarity of 
this condition. Median age was 21 (15-30) years. Male 
gender, Afro/American ethnicity and co-existence of 
sickle cell trait were associated with 70%, 93% and 
97.7% of cases respectively. They found that 71% of 
cases had loco-regional lymph node involvement at 
presentation[6]. Our patient’s characteristics seem to 
fall within the portfolio described by Lacovelli et al.[6]. 
The overall survival was 4.0 months in patients 
with metastatic and 17.0 months in those with 
non-metastatic disease. Patients who received 
combination platinum-paclitaxel-gemcitabine had 
longer progression free survival when compared to 
other chemotherapy agents or targeted therapies[6].

Sunitinib, a vascular endothelial growth factor receptor 

tyrosine kinase inhibitor is a standard f irst- line 
treatment for clear cell metastatic renal cell carcinoma 
(cc-mRCC). The expanded access trial included 588 
patients with non-clear cell histology. Response to 
sunitinib was reported in 68% of this subgroup. Median 
progression-free survival and overall survival were 7.8 
and 13.4 months respectively[7]. The publication did 
not indicate the number of cases with RMC that were 
included in this trial. One can assume that the number 
of cases of RMC is too small if any.

International guidelines list sunitinib as a level IA 
evidence standard option for the treatment cc-mRCC. 
They also list it as a level IIB option for non-cc-
mRCC[8]. For this reason and for its convenient oral 
route of administration, sunitinib was perceived as an 
acceptable first-line option for our patient. The tumor 
did not respond and progressed within 3 months of 
starting treatment. Similar outcome was reported in 6 
patients with RMC on first line sunitinb[9].

However, combination carboplatin and gemcitabine 
in our case induced a durable response lasting for 
20 months. Unfortunately, retreatment with the same 
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Figure 1: (A) Baseline computed tomography (CT) scan in April 2015 showing surgical bed (2.1 cm) and aorto-caval nodal (2.65 cm) lesions 
just prior to starting carboplatin and gemcitabine chemotherapy; (B) CT scan after 6 cycles of treatment showing partial response

Figure 2: (A) Computed tomography (CT) scan in March 2017 just prior to starting doxorubicin chemotherapy; (B) CT scan after 3 cycles of 
treatment showing partial response
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regimen was not effective probably due to emergence 
of resistant clones. Interestingly, doxorubicin, a 
topoisomerase inhibitor was effective and induced a 
partial response lasting for 8 months. 

A na lys i s  o f  a rc h i va l  t i s sue  c on f i r med  t ha t 
topoisomerase II alpha is over expressed in 85% of 
RMC supporting the use of topoisomerase II alpha 
inhibitors such as anthracyclins. Topoisomerase 
II alpha over expression was found to be due 
transcriptional or post-transcriptional modifications 
rather than gene amplification[10].

More recently, Ezekian et al.[11] reviewed the United 
States National Cancer Database and identified 159 
cases of RMC diagnosed between 1998 and 2011. 
Median age was 24 (20-31) years. Male gender 
and Afro/American ethnicity was associated with 
71%, 87% of cases respectively. They found that 
93% had lymph node involvement. Majority (91%) 
of patients presenting with non-metastatic disease 
underwent surgical nephrectomy. Median survival 
of these patients was 17 months indicating rapid 
relapse after curative intent surgery. The median 
survival of patients with metastatic disease was limited 
to 4.7 months. Indeed, in our patient the disease 
relapsed within 4 months from date of radical surgery. 
However, subsequent chemotherapy treatment may 
have contributed the relatively long survival (38+ 
months). Another possible explanation is that female 
gender seems to be associated with better outcome. 
Certainly, Ezekian et al.[11] reported longer survival in 
females compared to males (hazard ratio 0.5; 0.3-0.9, 
P = 0.02).

Due to rarity of the condition, it will be difficult to 
design and conduct therapeutic randomized clinical 
trials specifically for RMC. Thus, case reports and 
series are acceptable source to guide physicians.

Few reports described response to programmed 
death receptor-1 inhibitors such as nivolumab[12,13]. 
There is an ongoing clinical trial (ClinicalTrials.gov 
identifier: NCT02721732) looking at the effect of the 
pembrolizumab in rare tumors, including RMC.

Our limited experience supported by the reviewed 
literature suggest that platinum based combination 
chemotherapy and anthracyclins are appropriate 
options for patients with metastatic RMC.

DECLARATIONS

Acknowledgments
Authors acknowledge Dr. Ziyad Abubacker, consultant 
radiologist for providing the radiological images.

Authors’ contributions
J. Zekri and S. Imtiaz equally contributed to idea, case 
data collection and summary, literature search and 
manuscript preparation and review.

Financial support and sponsorship
None.

Conflicts of interest
There are no conflicts of interest.

Patient consent
All possible steps were taken to maintain patient’s 
anonymity and prevent the disclosure of identifying 
information in this report. Additional patient’s consent 
was not recommended by the institutional review 
board.

Ethics approval
The institutional review board granted approval to 
write and publish the case report.

REFERENCES

1.	 Davis	CJ	Jr,	Mostofi	FK,	Sesterhenn	IA.	Renal	medullary	carcinoma.	
The seventh sickle cell nephropathy. Am J Surg Pathol 1995;19:1-11. 

2. Maroja Silvino MC, Venchiarutti Moniz CM, Munhoz Piotto GH, 
Siqueira S, Galapo Kann A, Dzik C. Renal medullary carcinoma 
response to chemotherapy: a referral center experience in Brazil. Rare 
Tumors 2013;5:e44. 

3. Shetty A, Matrana MR. Renal medullary carcinoma: a case report and 
brief review of the literature. Ochsner J 2014;14:270-5.

4. Alappan N, Marak CP, Chopra A, Joy PJ, Dorokhova O, Guddati AK. 
Renal medullary cancer in a patient with sickle cell trait. Case Rep 
Oncol Med 2013;2013:129813.

5. Liu Q, Galli S, Srinivasan R, Linehan WM, Tsokos M, Merino MJ. 
Renal medullary carcinoma: molecular, immunohistochemistry, and 
morphologic correlation. Am J Surg Pathol 2013;37:368-74.

6. Lacovelli R, Modica D, Palazzo A, Trenta P, Piesco G, Cortesi E. 

Figure 3: Most recent computed tomography scan (November 2017) 
showing disease progression



Imtiaz et al.                                                                                                                                                                         Metastatic renal medullary carcinoma

                Journal of Unexplored Medical Data ¦ Volume 2 ¦ December 25, 2017 109

Clinical outcome and prognostic factors in renal medullary carcinoma: 
a pooled analysis from 18 years of medical literature. Can Urol Assoc J 
2015;9:E172-7.

7. Gore ME, Szczylik C, Porta C, Bracarda S, Bjarnason GA, Oudard S, 
Hariharan S, Lee SH, Haanen J, Castellano D, Vrdoljak E, Schöffski 
P,	Mainwaring	P,	Nieto	A,	Yuan	J,	Bukowski	R.	Safety	and	efficacy	of	
sunitinib for metastatic renal-cell carcinoma: an expanded-access trial. 
Lancet Oncol 2009;10:757-63.

8. Escudier B, Porta C, Schmidinger M, Algaba F, Patard JJ, KhooV, 
Eisen T, Horwich A. Renal cell carcinoma: ESMO Clinical Practice 
Guidelines for diagnosis, treatment and follow-up. Ann Oncol 
2014;25:49-56.

9. Tannir NM, Dubauskas Lim Z, Bekele BN, Johnson ED, Tamboli P, 
Vaishampayan UN, Plimack ER, Rathmell K, Jonasch E. Outcome of 
patients (pts) with renal medullary carcinoma (RMC) treated in the 
era of targeted therapies (TT): a multicenter experience. J Clin Oncol 
2011;29:abstr 386.

10. Albadine R, Wang W, Brownlee NA, Toubaji A, Billis A, Argani P, 
Epstein JI, Garvin AJ, Cousi R, Schaeffer EM, Pavlovich C, Netto 
GJ.	Topoisomerase	II	α	status	in	renal	medullary	carcinoma:	immuno-
expression and gene copy alterations of a potential target of therapy. J 
Urol 2009;182:735-40.

11. Ezekian B, Englum B, Gilmore BF, Nag UP, Kim J, Leraas HJ, Routh 
JC, Rice HE, Tracy E.  Renal medullary carcinoma: a national analysis 
of 159 patients. Pediatr Blood Cancer 2017;64:26609. 

12. Sodji Q, Klein K, Sravan K, Parikh J. Predictive role of PD-L1 
expression in the response of renal medullary carcinoma to PD-1 
inhibition. J Immunother Cancer 2017;5:62.

13. Beckermann KE, Sharma D, Chaturvedi S, Msaouel P, Abboud MR, 
Allory Y, Bourdeaut F, Calderaro J, de Cubas AA, Derebail VK, Hong 
AL, Naik RP, Malouf GG, Mullen EA, Reuter VE, Roberts CWM, 
Walker CL, Wood CG, DeBaun MR, Van Poppel H, Tannir NM, 
Rathmell WK. Renal medullary carcinoma: establishing standards in 
practice. J Oncol Pract 2017;13:414-21.


