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Abstract

Collecting duct carcinoma (CDC) is a rare type of renal carci-
noma with an aggressive course and poor treatment response. Up 
to date, there are only few reports of CDC, which may be due 
to unrecognized or unfamiliarity of its features and characteris-
tics. We report a case of CDC in a 63-year-old male who initially 
presented with localized disease, and developed psoas muscle 
metastasis 15 months after partial nephrectomy with good surgical 
margins. No guidelines currently exist for the management of CDC; 
however, aggressiveness of the disease warrants close surveillance 
and consideration of adjuvant therapy even in patients with local-
ized tumours. We postulate that CDC in its localized stage can be 
managed by partial nephrectomy, while preserving renal function; 
however, it is also important to consider a good oncologic outcome 
by administering adjuvant therapy, such as chemotherapy, and 
targeted therapy for a better prognostic outcome. 

Introduction

Bellini duct or collecting duct carcinoma (CDC) is a rare 
aggressive variant of renal cell carcinoma associated with 
poor prognosis, which warrants early recognition and man-
agement.1 However, up to date, only a few investigational 
studies on the CDC treatment are available, with no estab-
lished standard management approach. We present a case 
of CDC, its clinical presentation, pathologic and immu-
nohistochemical features, the course of condition, and its 
response to treatment with partial nephrectomy and adjuvant 
therapies.  

Case report 

A 63-year-old male, with no known comorbidities, was 
referred to our institution due to a right renal mass seen on 

ultrasonography. He initially presented with 2 episodes of 
painless gross hematuria not associated with dysuria, flank 
pain, fever or history of urinary tract infection. Physical 
examination was unremarkable. 

A contrast-enhanced abdominal computed tomography 
(CT) scan confirmed the presence of an enhancing exophytic 
soft tissue density in the middle pole of the right kidney, 
measuring 3.5 × 4.1 cm (Fig. 1). In-vitro glomerular filtra-
tion rate revealed split renal function of 35 mL/min and 
32.7 mL/min on the left and right, respectively. A right partial 
nephrectomy was performed to maximize renal function 
preservation without compromising oncologic outcome. 
Histopathology revealed CDC with capsular and lympho-
vascular invasion; surgical line of resection and perirenal fat 
were negative for tumour. Immunohistochemical stains were 
positive for CK19, CD10 and vimentin (Fig. 2) and negative 
for HMWCK, CK7 and PAS; these results supported the diag-
nosis of CDC stage I (T1N0M0). A CT scan done 1 month 
postoperatively was unremarkable. The patient showed no 
evidence of disease and was lost to follow-up. 

Fifteen months later, the patient returned for a consult due 
to a dull, persistent and progressive right flank pain radiat-
ing to the right lower abdomen. A non-contrast abdomi-
nal CT scan revealed a 6.2 × 6.2 × 8-cm the low density 
collection within the enlarged right psoas muscle (Fig. 3). 
The patient underwent exploratory laparotomy with en bloc 
excision of the superficial psoas muscle with wide mar-
gins. Intraoperatively, we did not notice gross local tumour 
recurrence on the right kidney or enlarged lymph nodes. 
Histopathology was consistent with CDC (Fig. 4). Metastatic 
workup revealed no regional or distant metastasis. Routine 
quarterly surveillance CT of the abdomen was done for 2 
years and showed no recurrence or distant metastasis. The 
patient was again lost to follow-up. 

Two years later, the patient again presented with recur-
rence of right flank pain with difficulty in right hip flexion. 
Abdominal CT scan with intravenous contrast revealed an 
8.1 × 10.2 × 14.4-cm enhancing mass in the right retro-
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peritoneal space extending into the right psoas and iliacus 
muscles, with an enlarged external iliac lymph node (Fig. 
5, part A). Chest x-ray and bone scan were negative for 
distant metastasis. Since the patient was hesitant to undergo 
another surgery, he was given 28 sessions of external beam 
radiotherapy. On post-radiation therapy, his abdominal CT 
scan showed an increase in the size of the mass. His chest 
CT scan demonstrated diffuse pulmonary nodules (Fig. 5, 
part B). Bone scintigraphy revealed multiple bone metastasis. 

The patient was then advised on systemic targeted ther-
apy. Consequently, he was given successive cycles of the 
sunitinib 50 mg/day, for 4 weeks with 2 weeks off therapy. 
On the third cycle of chemotherapy, his follow-up CT scan 
showed an interval decrease in the size of the mass and 
his bone scintigraphy showed interval resolution of blastic 
lesions. However, on the ninth cycle of sunitinib, treatment 

resistance was recognized with progression of the retroperi-
toneal mass and infiltration into the posterior muscle, skel-
etal structures and subcutaneous space. The patient started 
to manifest symptoms of paraneoplastic syndrome. Palliative 
and supportive management were given. The patient died 5 
years and 4 months after the initial diagnosis. 

Discussion 

CDC is a rare aggressive type of renal epithelial malignancy, 
comprising about 1% to 3% of all renal neoplasm.2 Presently 
only 270 cases have been reported worldwide.2 It is more 
common in males and in the younger population (58-61 
years). Like our patient, most cases present with gross hema-
turia, a renal mass or flank pain.1 Findings on CT include 
medullary location, heterogenous enhancement and infiltra-

Fig. 1. Abdomino-pelvic computed tomography scan with intravenous contrast (coronal A and axial B views). Yellow arrow points on the 
right renal mass. 

Fig. 2. Box A: Renal mass view from parenchymal line of resection. Blue arrow points to the internal aspect of the renal mass with cream tan and rubbery texture. 
Yellow arrow point to the cream to pink tan smooth capsule with perirenal fat. Boxes B to D: Hematoxylin and eosin stain on high power view (microscopic 
magnification = 40× objectives) showing (Box B) prominent infiltrating tubulopapillary pattern with high grade nuclear atypia and extensive stromal dysplasia. Box 
C: Red highlight showing lymphovascular invasion. Box D: Red arrow pointing at renal capsule with tumour invasion. Box E: Immunohistochemistry stain: positive for 
vimentin, CD10 and CK19.
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tive renal sinus involvement with preserved renal contours 
and some cystic component.1 Rarely, an exophytic char-
acteristic is noted, as reported in this case. Most cases are 
detected at pT2-pT3 with perinephric extension.1,2

In most countries, CDC appears to be unreported since its 
differentiation requires extensive histopathologic and immu-
nohistochemical examinations.2 CDC is a high-grade renal 
adenocarcinoma arising in the medulla of the kidney with 
a prominent infiltrating tubulopapillary pattern exhibiting 
high-grade nuclear atypia and extensive stromal dysplasia.1,2

Immunohistochemical markers include lectin Ulex euro-
paeus, epithelial membrane antigen, and high-molecular 
weight cytokeratins. Vimentin reactivity is variable. In our 
case, histologic characteristics with such stains were used 
to diagnose CDC.3

Of all renal neoplasms, CDC has the worst prognosis with 
most patients eventually developing metastatic disease.1,2

Our case initially presented as localized disease, which 
was completely excised by partial nephrectomy; however, 
it had metastasized. In our case, the metastasis was first 
noted in the psoas muscle without prior invasion to the 
regional lymph nodes. In the case series of CDC by Tokuda 
and colleagyes, only 1 patient developed psoas metasta-
sis.1 The mechanism can occur either by direct invasion 
or by hematogenous spread, with the latter assumed to be 
the proposed means of metastasis in our patient since sub-
sequent follow-ups showed no recurrence on the residual 
parenchyma and renal bed.4

Among clinically localized renal cell carcinoma, there is 
controversy on the effect of microvascular tumour invasion, 

Fig. 3. Abdomino-pelvic computed tomography scan (coronal A and axial B views): Red arrow points on subcutaneous fat stranding. Yellow arrow showing the low 
density collection within the enlarged right psoas muscle. 

Fig. 4. A: Gross appearance of the mass overlying psoas muscle with yellow arrow pointing to superficial psoas muscle tissue. B: Hematoxylin and eosin stain on 
high power view (microscopic magnification = 40 × objectives). Yellow arrow points on tubular pattern with atypia and dysplasia consistent with collecting duct 
carcinoma.
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ranging from its clinically insignificant influence to it being 
the most relevant prognosticator of patient survival.5 More 
studies however have shown that negative vascular invasion 
is an independent predictor of disease-free survival among 
patients with clinically localized tumours and post-radical 
nephrectomy.5 To the best of our knowledge, this is the first 
reported T1N0M0 CDC case with clear resection margins 
that subsequently developed psoas metastasis. We postu-
late that the presence of lymphovascular invasion could 
have been responsible for recurrence despite the surgery. 
Therefore, there is a need for further investigation of the rel-
evance of lymphovascular invasion in CDC prognostication. 

There are no existing guidelines for the treatment of CDC 
and only a few retrospective studies have investigated the 
significance of potential treatments.1,2 The benefit of partial 
nephrectomy is achieving good oncologic outcome, while 
preserving renal function such as in this case. Reports show 
good response with partial nephrectomy, with patients sur-
viving 24 months without evidence of recurrence or metas-
tasis.6 Our patient developed metastasis in 15 months, a rare 
and unanticipated form of disease progression for a CDC 
stage I tumour. Our case indicates that the aggressive course 
of CDC should also be expected in early-stage tumours, even 
after a well-performed nephrectomy. Meticulous surveil-
lance should be made 2 years after the postoperative period.

Due to its limited therapeutic options in CDC and uro-
thelial carcinoma, radiotherapy has been used for control 
of local recurrence.7 However, as described in our patient, 
radiotherapy does not prevent tumour progression. Sunitinib, 
a multiple tyrosinase kinase inhibitor, has shown to have 
observable oncologic benefit in non-clear cell renal carci-
noma, specifically CDC.8 The 9 cycles of sunitinib given 

to our patient provided a good initial response; however, 
it later showed treatment resistance. This is congruent with 
other studies.9 It seems natural that non-clear cell renal car-
cinoma takes on an alternate biochemical mechanism for 
tumour proliferation. Recent studies have suggested that the 
combination of gemcitabine and cisplatin provides an objec-
tively good response for patients with CDC.1,2 Therefore, 
our proposition is to further investigate the role of sunitinib 
combined with gemcitabine and cisplatin to prevent devel-
opment of resistance in the treatment of CDC. 

Conclusion 

This case highlights the clinicopatholical characteristics, 
aggressiveness and poor prognosis of CDC. We postulate 
that CDC, in its localized stage, can be managed by par-
tial nephrectomy while preserving renal function. It is also 
important to consider a good oncologic outcome by admin-
istering adjuvant therapy, such as chemotherapy, and tar-
geted therapy for a better prognostic outcome. 
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Fig 5. A: Abdominopelvic computed tomography scan with intravenous contrast (axial view). Heterogenously enhancing mass extending from right pararenal space 
into right psoas and iliacus muscles. B: Chest computed tomography scan with intravenous contrast (axial view). Red arrow points to the heterogenously enhancing 
diffused calcified and non-calcified pulmonary nodules.
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