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Abstract

Chromophobe renal cell carcinoma (chRCC) is one of the less common types of kidney cancer and generally portends a more favorable prog-
nosis. RCC with sarcomatoid differentiation has a more aggressive clinical course with poor outcomes. Four cases of chRCC with varying 
degrees of sarcomatoid differentiation were retrospectively reviewed at our institution, and clinicopathologic data as well as clinical courses were 
reported. Patients with higher degrees of sarcomatoid differentiation and larger tumors at presentation generally had and worse overall survival. 
chRCC with sarcomatoid differentiation portends a poor prognosis with limited data on systemic treatment options for metastatic disease. 
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Introduction
Renal cell carcinoma (RCC) remains one of the most com-
monly diagnosed malignancies in the United States (1). Many 
histologic subtypes of RCC have been described, with the 
clear cell RCC (ccRCC) variation accounting for nearly 75% 
of cases  (2). Chromophobe renal cell carcinoma (chRCC) is 
less common, diagnosed in only 5–10% of renal tumors, and 

typically confers a more indolent course (3, 4). The presence of 
sarcomatoid differentiation in RCC, which is seen in approxi-
mately 5–10% of cases, is typically associated with a highly 
aggressive behavior, rapid recurrence, a predilection for metas-
tasis, and an extremely poor prognosis (5). Though sarcomatoid 
features are most commonly found in ccRCC, small subsets of 
chRCC tumors harbor these pathologic changes as well. 
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Available evidence seems to suggest that sarcomatoid 
differentiation in chRCC confers a poor prognosis, though 
given the scarcity of this subtype, data is limited (6–8). Thus, 
optimal treatment pathways are unknown. This report high-
lights four cases of chRCC with sarcomatoid differentiation 
at a single institution to add to the body of literature describ-
ing this clinical entity.

Methods
Four cases of chRCC with varying degrees of sarcoma-
toid differentiation were retrospectively reviewed at our 
institution. Clinicopathologic data and clinical courses are 
reported.

Results
Case 1
A 47-year-old male developed left-sided flank pain and was 
found to be anemic with a large left-sided palpable mass in 
2010. Computed tomography (CT) revealed an 18 cm left-
sided lower pole renal mass with possible colonic involve-
ment and no evidence of metastatic disease. He underwent 
an open left radical nephrectomy, lymphadenectomy, and 
bowel resection. Surgical pathology was chRCC with 20% 
sarcomatoid component. The tumor invaded into the peri-
nephric fat, Gerotas fascia, and into the subserosa of the 
large bowel. The bowel however was uninvolved by tumor. 
One lymph node was removed and was negative for tumor. 
Final pathology was T4N0M0. He had an uneventful post-
operative course. Due to high risk of progression, he was 
treated with sunitinib at an outside institution. At our insti-
tution, he was started on erlotinib with a PI3K inhibitor 
(pictilisib) as part of a phase I clinical trial (9). Two months 
after starting the therapy and 11 months post operation, 
the patient was noted to have multiple large retroperitoneal 
masses and new lung nodules, indicating progression of dis-
ease and therefore was switched to everolimus. Fine needle 
aspiration showed poorly differentiated carcinoma. The dis-
ease continued to progress, and the patient ultimately died 15 
months after his initial surgery at an outside hospital. 

Case 2
A 51-year-old female initially presented with right flank and 
chest pain in 2016. Workup for which revealed a 29 cm right 
renal mass believed to be eroding into the liver. The mass 
was biopsied percutaneously showing sarcomatoid tumor. It 
was unclear at that time if  it was RCC or urothelial carci-
noma. She was also found to have a right pleural effusion 
requiring chest tube placement, with cytology from the pleu-
ral fluid negative for malignancy. Further workup included a 

bone scan and MRI brain, which did not reveal any evidence 
of metastatic disease. She underwent an open right radical 
nephrectomy with en bloc right hepatectomy, resection of 
right hemidiaphragm, retroperitoneal lymphadenectomy, 
and cholecystectomy. Pathology was chRCC with 95% sarco-
matoid element and direct extension into the adrenal gland 
and liver, with 3 out of 11 lymph nodes positive for a final 
pathologic stage of T4N1M0. There was a positive posterior 
and vascular margin. Her postoperative course was compli-
cated by a pulmonary embolism, biliary leak, vancomycin- 
resistant enterococci (VRE) bacteremia, and delirium. 
She was discharged to rehab on postoperative day 24 and 
returned 2 days later due to a desaturation event at the rehab 
accompanied by fevers. Repeated CT showed progression of 
disease with peritoneal implants along the ascending colon 
and cecum, a mass on the right psoas muscle, and multiple 
pleural-based masses along the right costophrenic angle. The 
patient developed urosepsis and subsequent septic shock and 
died 60 days after the index procedure. 

Case 3
A 63-year-old male initially presented with 3 weeks of severe 
abdominal pain in 2017. Workup revealed a 26 cm renal mass 
involving the lower pole of the right kidney with no evidence 
of metastatic disease. The mass was biopsied percutaneously, 
which showed only chRCC. During the same hospital stay, 
he underwent an open right radical nephrectomy that neces-
sitated a right hemicolectomy with a small bowel resection 
with primary anastomosis. Pathology was chRCC with 65% 
sarcomatoid element, with 0 out of 2 lymph nodes positive 
for a final pathologic stage of T4N0M0. There were negative 
margins. Four months after the index surgery, he developed 
significant abdominal distension. CT showed a new necrotic 
17 cm peritoneal mass as well as significant ascites and a 
small bowel obstruction. He was started on total parenteral 
nutrition and was given a venting PEG tube. The patient 
received one cycle of nivolumab prior to being admitted. 
Five weeks after starting nivolumab and 161 days after his 
initial surgery, the patient died of septic shock of unclear 
etiology.

Case 4
A 51-year-old female initially was noted to have an incidental 
left renal mass on workup for appendicitis in 2015. At that 
time, it was biopsied at an outside hospital and was inter-
preted as an oncocytoma. In 2018, her primary care physi-
cian noted a mass in the left upper quadrant during a routine 
visit and sent her for a CT, which was notable for a 15 cm 
lower pole renal mass with bulky left retroperitoneal ade-
nopathy. Further workup included a brain MRI, CT chest, 
and nuclear medicine bone scan, which was notable for only 
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40 mg daily. At last follow-up, the patient is 44 months from 
her index surgery.

Histology and immunochemistry 
In cases 2 and 3, the tumors showed areas with classic 
chRCC morphology (Figure 1A), composed of  oncocytic 
cells with abundant clear to granular cytoplasm, perinu-
clear clearing, and irregular nuclear contours.  The sar-
comatoid areas showed spindle cells with fascicular and 
storiform growth patterns (Figure 1B). At the area of 
transition from the classical morphology to the sarcoma-
toid morphology (Figure 1C) in one of  our cases, the sar-
comatoid component showed loss of CK7 immunostaining, 
which is diffusely positive in the adjacent chromophobe 
component (Figure 1D). Both tumors had extensive necro-
sis and extended beyond the kidney. In Case 2, the tumor 
invaded through the kidney, through the adjacent adrenal 
gland, and into the liver. Multiple lymph nodes were pos-
itive for metastasis.  While in Case 3, the tumor invaded 
through the kidney into the perinephric tissue, adjacent 

a small pericardial effusion and also an area of question-
able uptake in the left lower sternum (no evidence of bony 
metastasis on CT imaging). A repeat percutaneous biopsy 
was performed, which showed only chRCC. She ultimately 
underwent an open left radical nephrectomy, retroperitoneal 
lymphadenectomy, and umbilical hernia repair. Pathology 
was chRCC with focal sarcomatoid features. A large 19 cm 
lymph node packet in the pre- and para-aortic regions was 
positive for chRCC for a final stage of T3aN1. Surgical 
margins were negative. She had an uneventful postopera-
tive course. Follow-up imaging 14 months post operation 
revealed new retroperitoneal lymphadenopathy with a 1.4 cm 
lesion posterior to the left psoas as well as new adenopa-
thy in the neck and mediastinum region. Biopsy confirmed 
recurrence of the disease. She was started on pembrolizumab 
and axitinib shortly after the diagnosis of disease recurrence 
and was maintained on it for 2 years—200 mg pembroli-
zumab every 3 weeks and 5 mg axitinib daily. Restaging scan 
2 years after starting systemic therapy showed worsening 
abdominopelvic and thoracic lymphadenopathy, prompting 
a treatment change to cabozantinib at her last visit, that is, 

(A) (B)

(C) (D)

Figure 1: (A) Area of the tumor showing more typical chromophobe renal cell carcinoma morphology, low magnification;  
(B) Area of the tumor showing the sarcomatoid morphology, low magnification; (C) Transition area with (D) CK7 immunostain 
highlighting the chromophobe component while negative in the sarcomatoid component.
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addition to male gender and stage of the disease, sarcoma-
toid differentiation was an independent predictor of worse 
RFS and CSS (10). 

Previous studies also found that in patients with RCC, 
the percentage of sarcomatoid component was associated 
with poorer outcomes (14). A recent study by Ged et al. ret-
rospectively assessed patients with metastatic chRCC and 
compared outcomes between patients with and without sar-
comatoid differentiation. They found that after nephrectomy, 
the sarcomatoid group had quicker time to treatment failure 
and decreased OS (38 months vs 7.5 months) (6). A study by 
Pieretti et al. looked at the long-term outcomes in patients 
with chRCC. They placed patients with sarcomatoid RCC 
or lymph node–positive disease into the high-risk category 
and compared them to patients without these findings. They 
found that only 10 patients out of 300 had sarcomatoid dif-
ferentiation. They found that the high-risk group had higher 
risk of recurrence, that is, 50% versus 4.9%; lower 10-year 
RFS, that is, 91.4% versus 34.4%; and lower 10-year CSS, 
that is, 96.4% versus 54.3% (15). 

As various chemotherapeutic regimens have shown effi-
cacy in other types of sarcomas, multiple studies have 
attempted to extrapolate these findings to sarcomatoid RCC. 
The combination of gemcitabine and doxorubicin has shown 
some activity in patients with RCC with sarcomatoid fea-
tures (16, 17). Sunitinib in combination with gemcitabine 
was also investigated in patients with sarcomatoid or poor-
risk metastatic RCC, and the authors found that the combi-
nation of both medications was better than either one alone 
(18). The combination of bevacizumab with capecitabine 
and gemcitabine is also being investigated—although there 
are low response rates, it has been well tolerated (18, 19).

While sarcomatoid differentiation generally portends 
a worse prognosis in RCC, it does have a unique immuno-
logic landscape with frequent expression of program death 
ligand-1 (PD-L1) (20). Targeting this pathway has shown 
clinical benefit in the setting of metastatic ccRCC with sar-
comatoid features, making this an attractive target for future 
clinical trials for metastatic chRCC (20, 21). It is also worth 
noting that the one patient in our cohort who received a 
combination of pembrolizumab and axitinib is still alive 
44 months after surgery. While she of course only had focal 
sarcomatoid features, it highlights the recent advances in 
systemic therapy in treating these patients. With the treat-
ment landscape for metastatic and advanced RCC changing, 
including immune checkpoint inhibitors (ICI) as a staple of 
treatment, there has been much discussion surrounding the 
use of these treatment modalities for patients with sarcoma-
toid differentiation. A recent meta-analysis and systematic 
review evaluated the six published Phase III randomized 
controlled trials evaluating ICI-based combination therapy 
for metastatic RCC. Five out of these six studies presented 
data on the subset of patients with ccRCC with sarcomatoid 

small bowel wall, and into the mesentery.  There was no 
lymph node involvement.

Discussion
While ccRCC is the most common histologic subtype of 
RCC, chRCC comprises roughly 5–10% of the cases and gen-
erally portends a better prognosis (3, 4). Localized chRCC 
is generally treated with surgery and at 5 years has a recur-
rence-free survival (RFS) of 89.3% and a cancer-specific 
survival (CSS) rate of 93% (10). chRCC with sarcomatoid 
features generally portends a poor prognosis when compared 
to the relatively indolent nature of chRCC (3, 4, 6, 8, 11). 
While chRCC is one of the less common subtypes of RCC, 
the combination of chRCC with sarcomatoid differentiation 
presents a uniquely rare clinical entity. Because of the relative 
rarity of metastatic chRCC, prospective trials are generally 
not available, and patients with this clinical entity are often 
grouped together as “non-ccRCC.” While there have been 
many advances in the treatment of metastatic ccRCC, ther-
apeutic advances in non-ccRCC have been somewhat limited 
due to low incidence and limited clinical trial success (12). 
The National Comprehensive Cancer Network (NCCN) 
recommends enrollment in a clinical trial for patients with 
metastatic non-ccRCC with other preferred regimens includ-
ing tyrosine kinase inhibitors such as cabozantinib and 
sunitinib (13). 

In this case series, we discuss four patients with chRCC 
with sarcomatoid features who presented in their fourth 
through sixth decades of life (Tables 1 and 2). In our cohort, 
patients who had a larger percentage of sarcomatoid differ-
entiation generally had a shorter overall survival (OS), while 
patients who had a small percentage of sarcomatoid compo-
nent generally lived longer. One patient had only focal sarco-
matoid component and is still alive 44 months after surgery. 
On the other hand, a patient with 95% sarcomatoid compo-
nent died 60 days following surgery, and she had a compli-
cated postoperative course with early recurrence. In addition, 
our patients who had a larger sarcomatoid component also 
had a larger tumor size at presentation. These findings are 
similar to the previous study reports on chRCC with sarco-
matoid differentiation (6–8). 

In a recent study by Casuscelli et al., they reviewed the 
clinicopathological parameters of all patients diagnosed 
with chRCC between 1990 and 2016 and compared them to 
patients with ccRCC. There were a total of 496 patients with 
chRCC and 3312 patients with ccRCC included. Their find-
ings revealed that patients with larger tumors and those with 
sarcomatoid differentiation were more likely to have meta-
static development, decreased RFS, and decreased OS (11). 
A multicenter dataset evaluated prognostic factors for RFS 
and CSS in patients with chRCC. Out of 5463 patients sur-
gically treated for RCC, 91 had chRCC. They found that in 
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Table 1: Patient, clinical, and pathologic characteristics of four patients with chRCC with sarcomatoid features.

Patient 1 Patient 2 Patient 3 Patient 4

Age 47 51 63 51

Gender Male Female Male Female

Clinical stage T2b T4 T2b T2b

Size of primary 
tumor

18 cm 29 cm 26 cm 15 cm

Surgical procedure Open left radical 
nephrectomy, 
lymphadenectomy, 
bowel resection

Open right radical 
nephrectomy, en bloc 
right hepatectomy, 
resection of right 
hemidiaphragm, 
retroperitoneal 
lymphadenectomy, 
cholecystectomy

Open right radical 
nephrectomy, right 
hemicolectomy, small 
bowel resection, and 
primary anastomosis

Open left radical 
nephrectomy, 
retroperitoneal 
lymphadenectomy, 
umbilical hernia 
repair

Surgical pathology Chromophobe RCC Chromophobe RCC Chromophobe RCC Chromophobe RCC

% Sarcomatoid 20% 95% 65% focal

Surgical stage T4N0 T4N1 T4N0 T3aN1

Additional systemic 
therapy

Suntinib at outside 
institution, erlotinib 
and PI3K inhibitor 
(pictisilib), everolimus

None Nivolumab Pembrolizumab and 
axitinib, cabozantinib

Location of 
metastasis

Multiple large 
retroperitoneal 
masses, new lung 
nodules

Peritoneal implants 
along the ascending 
colon/cecum, mass on 
right psoas muscle, 
multiple pleural-based 
masses along the right 
costophrenic angle

Necrotic 17 cm 
peritoneal mass, 
significant ascites, 
small bowel 
obstruction

Retroperitoneal 
lymphadenopathy, 
1.4 cm lesion 
posterior to the left 
psoas, adenopathy 
in the neck and 
mediastinum

Time from surgery to 
first recurrence

11 months 29 days 4 months 14 months 

Time from surgery to 
death

15 months 60 days 161 days N/A

RCC, renal cell carcinoma.

features, a total of 568 patients. In all five studies, there was 
a significantly improved progression-free survival (PFS) and 
improved objective response rate with combination ICI ther-
apy compared to sunitinib. The combination of nivolumab 
and ipilimumab achieved the highest complete response rate, 
and the combination of nivolumab and cabozantinib had 
the highest likelihood of improvement in PFS and OS (22). 
Unfortunately, it remains to be seen whether such treat-
ment advances are applicable to patients with chRCC and 
sarcomatoid differentiation given the relative rarity of this 
combination. Sarcomatoid and rhabdoid RCC tumors have 

also been found to have unique molecular markers, which 
may account for their aggressive nature. In addition to their 
unique genomic and transcriptomic features, these tumors 
also exhibit an immune-inflamed phenotype, which may 
account for the responsiveness to ICIs (23). With the positive 
results in these recent studies, it begs the question whether 
a deferred surgery should be considered in patients who are 
excellent responders to one of these combination therapies or 
if  these medications should be considered largely palliative. 

The exact mechanism of sarcomatoid dedifferentiation 
is unclear. One theory, called the epithelial-mesenchymal 
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Table 2: Summary of existing literature on patients with chRCC with sarcomatoid features within the last 10 years.

Study N Primary 
endpoint

Outcome Notes

Ged et al. 29 RFS RFS was shorter in patients with 
sarcomatoid features than without – 2.7 
months (95% CI, 0.7–6.9) vs 48.8 months 
(95% CI, 30.8–80.7, P < 0.001)

Retrospective review of 109 patients 
with metastatic chRCC. 29 patients 
with a sarcomatoid component were 
compared to those without 

Pieretti  
et al.

10 CSS, RFS 10-year RFS was 91.4% in high risk group 
and 34.4% in low risk group (P < 0.001). 
10-year CSS was 96.4% in the low-risk 
group and 54.3% in the high risk group 
(P < 0.001). Sarcomatoid features was 
independently associated with RFS (HR 
5.5, 95% CI 1.5–20.2, P = 0.01)

Retrospective review of 300 
patients with sporadic, unilateral, 
nonmetastatic chRCC. Patients 
with sarcomatoid features or nodal 
disease were considered high risk 

Casuscelli 
et al.

6 RFS, OS In univariate analysis with patients with 
sarcomatoid differentiation, OS (HR 
38.686, 95% CI 14.721–101.662, P < 0.001) 
and RFS (HR 40.747, 13.363–124.245,  
P < 0.001) were both significantly shorter

A prospectively maintained database 
was queried to compare 3312 
patients with ccRCC to 496 patients 
with chRCC who were surgically 
treated and clinicopathologic 
characteristics were compared 

Volpe et 
al.

5 RFS, CSS On univariable analysis, sarcomatoid 
differentiation was associated with 
decreased CSS (HR 25.9, 95% CI 8.1–83.1, 
P < 0.001) and decreased RFS (HR 18.2, 
95% CI 6–55, P < 0.001)

291 patients with chRCC were 
identified in a retrospective database 
of patients surgically treated for 
RCC from 1995 to 2007, and cancer-
related outcomes and prognostic 
factors for chRCC were assessed 

Cheville 
et al.

13 CSS On univariate analysis, sarcomatoid 
differentiation was associated with 
decreased CSS (HR 45.88, 95% CI  
15.55–135.38, P < 0.001)

Pathologic features of 185 patients 
with chRCC who were surgically 
treated between 1970 and 2006 were 
reviewed 

Lauer  
et al.

14 OS 10 out of 14 patients died of the disease.  
9 died within the first 6 months since 
surgery; mean survival of 10 weeks. 

Surgical pathology from 14 patients 
with chRCC with sarcomatoid 
features were retrospectively reviewed 
and clinicopathologic features 
assessed 

Przbycin 
et al.

4 5-year 
cumulative 
incidence of 
events – local 
recurrence or 
metastasis

1 out of the 4 patients had a metastasis and 
zero had a local recurrence (HR 33.3, 95% 
CI 0.9–77.4, P = 0.02)

A prospectively maintain database 
was queried and 203 patients 
with chRCC who were surgically 
treated between 1988 and 2006 were 
identified and clinicopathologic 
characteristics were assessed

ccRCC, clear cell renal cell carcinoma; chRCC, chromophobe renal cell carcinoma; CSS, cancer-specific survival; OS, overall survival; RFS, 
recurrence-free survival.

transition (EMT), posits that tumors with a sarcomatoid 
component have two separate cell lines within the tumor—an 
epithelial component and a mesenchymal component (24). Evi-
dence suggests that the mesenchymal component, which gives 

rise to the sarcomatoid features, starts from the same cell line as 
the epithelial component. This process is seen in normal devel-
opment in order to create different types of specialized tissue; 
however, it can also be seen with tumor development (24).
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order to determine optimal systemic therapy regimens for 
these patients. 
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