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ABSTRACT
Renal cell carcinoma (RCC) is a common neoplasm of the kidney. A rare, highly aggressive form of RCC that can arise in any subtype of
this  disease  is  the  sarcomatoid  type.  RCC  with  sarcomatoid  differentiation  (sRCC)  has  a  high  likelihood  of  metastasising  and,  thus,
shows a poor prognosis. Signs and symptoms are mostly non-specific. Here, we report a case of a 56-year man who was misdiagnosed
as a pyonephrotic kidney based on imaging and was found to have sRCC on histopathological examination. He presented to the emer-
gency department with a complaint of long-standing left flank pain with no other associated symptoms. An ultrasound kidney, ureter,
and bladder (KUB) revealed moderate hydronephrosis with thick internal echoes in the left kidney. A subscapular collection measuring
150 ml was also found. An ultrasound-guided pigtail catheter was then placed and around 300 ml of haemorrhagic fluid with necrotic
tissue was aspirated. CT KUB showed a left grossly hydronephrotic kidney, measuring 13.5 × 5.3 cm, with a thinned-out cortex. A provi-
sional diagnosis of the left pyonephrotic kidney was made, and a left nephrectomy was performed. On histopathological examination, it
was diagnosed as sRCC. On a follow-up visit after one month, CT- chest abdomen, and pelvis (CAP) was performed, which revealed
metastatic disease involving the lungs. This case report serves to highlight that the diagnosis of malignancy should be considered in
patients who present with hydronephrotic obstructed kidneys with clots. Contrast studies and ultrasound-guided biopsy can help in
preoperative diagnosis. sRCC has a rapid progression, and strict monitoring is recommended.
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INTRODUCTION

Renal cell carcinoma (RCC) is a common malignant neoplasm
of the kidney that, according to the GLOBOCAN data, had a
global incidence of 431,288 and 175,098 deaths in 2020,1 up
from an incidence of 403,262 and 175,098 deaths reported in
2018.2 A rare, highly aggressive form of RCC that can arise in
any  subtype  of  this  disease  is  the  sarcomatoid  variant.3  It
commonly presents in patients with clear cell RCC due to the
high incidence of this particular subtype, though some case
series  have  shown  that  the  sarcomatoid  subtype  has  the
highest frequency in the chromophobe subtype.4,5 RCC with
sarcomatoid  differentiation  (sRCC)  has  a  high  likelihood  of
metastasising  and,  thus,  shows a  poor  prognosis,  having  a
median survival of 5 to 12 months.6
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Studies have reported that patients with ≥25% sarcomatoid
features had approximately 30% higher overall risk of all-cause
mortality.2 Signs and symptoms are mostly non-specific, with
patients mostly reporting flank or abdominal pain, haematuria,
and weight loss, among others.2

Here, the authors report a case of a 56-year man who underwent
a nephrectomy with the diagnosis of pyonephrotic kidney based
on imaging and was later diagnosed as sRCC on histopatholog-
ical examination. This case has been reported in line with the
Surgical Case Report (SCARE) Guidelines.3

CASE  REPORT

A 56-year man presented to the emergency department with a
complaint of long-standing left flank pain. There was no history
of fever, haematuria, or weight loss. He worked in a textile mill
and has been smoking 2 packs of cigarettes daily for the last 20
years. He had no known history of diabetes, hypertension, or
other  comorbidities,  and  his  Eastern  Cooperative  Oncology
Group (ECOG) status was 0.

On clinical examination, the left kidney was palpable, and the
rest of the abdominal examination was normal. An ultrasound
kidney  ureter  bladder  (KUB)  revealed  moderate  hydrone-
phrosis with thick internal echoes in the left kidney. A subsca-
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pular collection measuring 150 ml was also found. His right
kidney  and  bladder  showed  no  irregularities.  An  ultra-
sound-guided pigtail catheter was then placed, and around 300
ml of haemorrhagic fluid with necrotic tissue was aspirated.
Following that, there was no further output in the drain.

Based on the ultrasound findings, an impression of the pyone-
phrotic kidney was made and a contrast study was not done. A
CT-KUB was performed, which showed a left  grossly hydro-
nephrotic kidney, measuring 13.5 × 5.3 cm, with a thinned
cortex and abrupt narrowing at the pelviureteric junction (PUJ),
representing its obstruction. A linear hyper-attenuating area
was noted within  the dilated pelvicalyceal  system (HU 42),
representing a clot (Figure 1). No stone was observed in the
bilateral  kidneys,  ureter,  and  bladder.  Moreover,  the  right
kidney, pancreas, liver, and the remainder of the scan were
normal.  A  renal  MAG3  scan  showed  no  functioning  cortical
tissue in the left kidney and good perfusion blush, followed by
normal tracer uptake by the functioning cortical tissue in the
right  kidney,  indicating  normal  function.  Delayed  images
showed prompt clearance of the tracer from the pelvicalyceal
system. The patient was scheduled for a left simple nephrec-
tomy,  which  was  performed approximately  2  months  later.
Intraoperatively,  the  kidney  was  densely  adherent  to  the
lateral abdominal wall,  peritoneum, and adrenal gland, and
necrotic tissue was seen. During dissection, the cortex was
breached at  mid-pole,  and there was a  spillage of  pus  and
necrotic  tissue.  The presence of  pus  in  the renal  collecting
system gave an impression of a left pyonephrotic kidney. The
excised left kidney, along with its associated adrenal gland,
was submitted for histopathological examination.

Figure  1:  CT  KUB  showing  markedly  dilated  hydronephrotic  left
kidney. 

Figure  2:  Histopathology  of  the  tumour  mass.  (A)  Low-power  view
showing necrotic tumour. (H&E, ×100). (B) The viable areas show a high-
grade pleomorphic tumour. (H&E, ×400). (C) The tumour stained posi-
tively for CD 10. (D) The tumour also stained positively for vimentin.

Figure 3: CT KUB showing an enhancing lymph node measuring 1.5 × 1.5
cm in the left para-aortic region, and the residual ureteric stump is also
showing asymmetrical thickening and enhancement at the L5-S1 verte-
bral level (arrows).

Detailed gross examination revealed a tumour mass involving
the cortex and protruding into the pelvicalyceal system. The
tumour  was  additionally  invading  the  capsule  and  the
perinephric fat, though the adrenal gland and hilar vessels were
devoid of any infiltration. Microscopic examination revealed a
neoplastic lesion composed of an admixture of epithelioid, plas-
macytoid, and spindle cells. There was significant nuclear pleo-
morphism (Figure 2A, B). Lymphovascular invasion was seen.
The ureter, hilar vessels, and left adrenal gland were free of
tumour  masses.  Immunohistochemistry  showed  CD10  and
Vimentin positivity (Figure 2C, D). CK7, GATA3, CD99, PAX8,
chromogranin, synaptophysin, HMB 45, and FLT1 were all nega-
tive.  This  was  diagnosed  as  sarcomatoid  RCC.  Pathological
staging was determined to be pT3a, pNx, and Mx.

On the follow-up visit, approximately 1 month later, a CT- chest,
abdomen, and pelvis (CAP) was performed for clinical staging.
When assessing the chest, multiple soft tissue nodules were
noted predominantly in the superior segment of the right lung
lower lobe, measuring 0.6 × 0.7 cm. A few soft tissue nodules
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were also seen in the apical segment of the left upper lobe,
measuring 0.2 × 0.2 cm. On examining the abdomen, soft tissue
thickening was observed along the left crus of the diaphragm.
An enhancing lymph node measuring 1.5 × 1.5 cm was also
seen in the left para-aortic region, and the residual ureteric
stump  was  showing  asymmetrical  thickening  and  enhance-
ment at the L5-S1 vertebral level (Figure 3). Periureteric fat
stranding was seen with thickening along the bifurcation of the
aorta. His liver, pancreas, gallbladder, right kidney, and urinary
bladder  were  normal.  Furthermore,  no  ascites  were  seen.
However,  mild degenerative changes were noted in the left
head of the femur.

Considering multiple pulmonary and para-aortic lymph node
metastasis with suspicion of residual disease in the left ureteric
stump, the case was discussed in a tumour board meeting. The
decision was made to commence immunotherapy. Despite the
initiation of immunotherapy, the patient demonstrated progres-
sive disease. Unfortunately, he passed away approximately six
months after the initial diagnosis.

DISCUSSION

Carcinomas of the kidney consist of various subtypes based on
their histological and molecular attributes. These include the
most common clear cell subtype, which has an incidence of
approximately  75% and is  responsible  for  the  most  cancer-
related deaths.7 Other subtypes include the papillary subtype
(incidence  ≈ 15%),  the  chromophobe subtype  (incidence  ≈
5%), etc.8 Due to the high incidence of the clear cell subtype, it is
also more prone to undergo epithelial-mesenchymal transition
(EMT),  wherein  the  RCC  would,  on  a  morphological  and  an
immunohistochemical  level,  contain  both  epithelial  (carci-
noma) and mesenchymal (sarcomatoid) features.6

The von Hippel–Lindau (VHL) gene plays a central role in the
pathogenesis of clear cell RCC. The important function of VHL is
to target and degrade hypoxia-inducible factor (HIF). HIF can
activate downstream targets including GLUT1, CA9, and VEGF.
Tickoo et al. assessed the expression of HIF in 34 cases of sarco-
matoid RCCs. Sarcomatoid RCC associated with clear cell RCC
maintained higher HIF pathway expression compared to that
associated with non-clear cell RCC.9 Interestingly, Oda et al.
found that carcinomatous components had lower TP53 muta-
tion  (14%,  2/14)  compared  to  the  sarcomatoid  component
(79%, 11/14).10 Malouf et al. analysed 26 cases of sarcomatoid
RCC  using  genomic  profiling  (including  37  introns  from  19
commonly rearranged genes and 3,230 exons of 236 in carci-
noma). They performed genomic profiling of both sarcomatoid
and carcinomatous components in three cases, two of which
showed  identical  mutational  profiles,  and  another  case
harboured commonly disrupted genes.11 The most frequently
involved  genes  included  TP53  (42%),  CDKN2A  (27%),  VHL
(35%), and NF2 (19%). Ito et al. studied normal, carcinomatous,
and sarcomatoid components of 21 cases of sarcomatoid RCC
using exome sequencing.12 They found that the carcinomatous
and sarcomatoid components shared 42% of somatic single
nucleotide  variants  (SSNVs).  The  sarcomatoid  component

demonstrated  a  higher  overall  SSNV  burden  and  increased
recurrent LOH on chromosomes 1p, 17p, 9, 10, 14, 18, and 22.
The sarcomatoid and carcinomatous components shared some
genes commonly found in clear cell RCC including VHL. They
also found biallelic TP53 mutations in 32% of the sarcomatoid
component; however, there were no TP53 mutations in the carci-
nomatous component. These findings provide solid evidence
that both components may arise from a common progenitor or
from a tiny subclone that could not be detected by the present
level of resolution.12 These discoveries are important for the
postoperative  management  of  these  tumours,  as  immune
modulation or even vaccines may be incorporated as a part of
adjuvant therapy with the hope of eliminating these precursors
and decreasing the chances of recurrence.

Sarcomatoid differentiation is found in approximately 5% of
RCCs, making it a rare but highly aggressive form.2,5,6 Currently,
multiple case reports and case series have been documented
for sRCC.4-6 Large-scale epidemiological studies are limited due
to the rarity of the lesion. Some clinical trials have also been
conducted to investigate treatment efficacy and safety.13 What
separates this case from the various previously reported cases
is its atypical presentation, rapid progression, and aggressive-
ness. At presentation, the patient simply had long-standing left-
sided flank pain with no haematuria, fever, night sweats, or
dyspnoea, as are frequently seen in other cases of sRCC.2 When
a CT scan was performed and hydronephrosis was noted, an
initial  false  impression  of  a  PUJ  obstruction  leading  to
pyonephrosis was made. On the MAG-3 scan, the kidney was
nonfunctioning;  hence,  a  nephrectomy  was  done.  On  histo-
pathological examination of the tissue, it was discovered that
the actual pathology was RCC, which can present in atypical
ways  such  as  pyonephrosis  and  hydronephrotic  obstructed
kidney.  Later  on,  during  a  follow-up  visit,  a  CT  CAP  was
performed,  which  showed  residual/recurrent  disease  in  the
ureter and multiple enlarged lymph nodes in the abdomen and
chest, indicating a rapid recurrence and aggressive nature of
the   sRCC.

Patients with metastatic RCCs that have sarcomatoid differen-
tiation have shown improvement in median overall survival
and overall response rates when treated with immune check-
point  inhibitors  and high-dose interleukin-2.13  The reported
median overall survival is between 5 to 12 months even with
the systemic therapy.6 In the present case, despite early initia-
tion of immunotherapy, the disease progression was rapid,
and the patient unfortunately expired six months after diag-
nosis. This case underscores the highly aggressive nature of
sRCC and the need for ongoing research into more effective
therapies.

To avoid diagnostic difficulties similar to this case, we recom-
mend using contrast imaging. The tumour can present with
pus in the renal collecting system. Additionally, intraoperative
frozen sections can aid in diagnosis and alter the treatment
plan. Therefore,  if  a  patient  with  symptoms  similar  to  this
case  comes  to  the  clinic,  contrast  studies  should  be
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conducted to  rule  out  malignancy, and radical nephrectomy
should be performed.

This case report serves to highlight that the diagnosis of malig-
nancy  should  be  considered  in  patients  who  present  with
hydronephrotic obstructed kidneys with clots and pus in the
renal collecting system. Contrast studies can help in preopera-
tive diagnosis. sRCC has a rapid progression and strict moni-
toring is recommended.
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