
1Soputro NA, et al. BMJ Case Rep 2021;14:e243103. doi:10.1136/bcr-2021-243103

Malignant ascites following radical nephrectomy for 
cystic renal cell carcinoma
Nicolas Adrianto Soputro,1,2 Jada Kapoor,2 Homayoun Zargar,2 
Brendan Hermenigildo Dias2 

Case report

To cite: Soputro NA, 
Kapoor J, Zargar H, et al. BMJ 
Case Rep 2021;14:e243103. 
doi:10.1136/bcr-2021-
243103

1Department of Surgery, 
Western Health, Footscray, 
Victoria, Australia
2Urology, Western Health, 
Footscray, Victoria, Australia

Correspondence to
Dr Nicolas Adrianto Soputro;  
 nicolas. soputro@ wh. org. au

Accepted 27 June 2021

© BMJ Publishing Group 
Limited 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

SUMMARY
A 69- year- old man with a history of laparoscopic radical 
nephrectomy for papillary renal cell carcinoma presented 
with a 1- week history of generalised abdominal pain, 
distension and loss of appetite. Clinical examination 
and CT imaging demonstrated ascites associated with 
peritoneal nodules, raising the possibility of metastatic 
disease. Immunochemistry staining from ascites fluid 
cytology confirmed renal cell carcinoma. Following 
multidisciplinary discussions, the patient was commenced 
on a small- molecule tyrosine kinase inhibitor.

BACKGROUND
Cystic forms of renal cell carcinoma (cRCC) are 
the leading cause of malignant cystic renal lesion 
and may represent up to 14% of RCC lesions. They 
are known for their good prognostic factors as they 
typically present with smaller lesions, are of lower 
nuclear grade and have lower risk of recurrence and 
metastasis. Peritoneal carcinomatosis and malig-
nant ascites are uncommon in RCC. They might be 
attributed to direct tumour extension or metastasis 
via haematogenous spread or tumour seeding from 
prior surgical resection.1–3

We report a case of symptomatic malignant 
ascites with evident peritoneal nodules diagnosed 
5 months following a laparoscopic radical nephrec-
tomy for a Bosniak IV malignant cystic renal mass, 
later identified as pT2, Fuhrman grade 2, type 1 
papillary RCC (pRCC).

CASE PRESENTATION
A 69- year- old man presented to the emergency 
department with a 1- week history of worsening 
generalised abdominal pain, abdominal disten-
sion and loss of appetite. His clinical examina-
tion indicated the presence of ascites associated 
with generalised mild abdominal tenderness. He 
was haemodynamically stable with no evidence of 
systemic infection. There were no features sugges-
tive of peritonism.

This presentation occurred 5 months following a 
laparoscopic left radical nephrectomy for an 80 mm 
contrast- enhancing, Bosniak IV left lower pole 
cystic renal mass. The procedure was performed 
via a transperitoneal approach, with care taken to 
avoid spillage by first aspirating the cystic content, 
which was sent for cytological analysis. Gauze was 
then used over the ruptured portion of the cyst to 
further minimise spillage during dissection until 
the specimen was bagged and delivered through 
a separate left abdominal incision. The renal bed 

was then irrigated with distilled water. The patient 
had an uneventful recovery and was discharged the 
following day.

Histopathology of the specimen showed a pT2 
Nx type 1 pRCC, nuclear grade 2, with the greatest 
tumour dimension of 80 mm (figure 1). Necrotic 
features were evident. Negative surgical margin 
was achieved, and all tumours were shown to be 
confined within the renal capsule without lympho-
vascular invasion. There was no evidence of rhab-
doid or sarcomatoid differentiation. The cytology 
from the aspirated cystic content showed no 
evidence of malignancy.

He had no other surgical or malignancy history. 
His other comorbidities included hypertension, 
gastro- oesophageal reflux disease, scoliosis and 
previous occupational asbestos exposure. He was a 
non- smoker and non- alcohol drinker.

INVESTIGATIONS
CT of the chest, abdomen and pelvis identified a 
moderate- volume ascites with evidence of perito-
neal nodules. Other findings included right pleural 
effusion and a 14 mm right apical subpleural nodule 
(figure 2). There was no locoregional recurrence in 
the left renal bed.

Diagnostic paracentesis was performed with 
the resulting fluid biochemistry as follows: lactate 
dehydrogenase of 1255 U/L, total protein of 53 g/L, 
pH 7.76 and alkaline phosphatase of 51 U/L. Fluid 
cytology showed neoplastic cells with moderate 
amount of eosinophilic cytoplasm and rare 
papillary- like structures. Immunochemistry staining 
showed PAX8- positive, CD10- positive and CK7- 
positive cells consistent with carcinoma of renal 
origin (figure 3). There was no bacterial growth 
from the ascitic fluid culture.

OUTCOME AND FOLLOW-UP
He demonstrated good clinical improvement 
following the ascitic tap on presentation. Repeat 
ultrasound (US) prior to discharge from inpatient 
services showed marked interval reduction of the 
ascites volume.

He was subsequently reviewed by the Medical 
Oncology team, which commenced on 20 mg 
daily dose of cabozantinib, a small- molecule tyro-
sine kinase inhibitor. He initially reported good 
improvement in his abdominal pain symptoms 
within 1 month of therapy commencement. This 
improvement was further supported by a repeat 
staging CT of the brain, chest, abdomen and pelvis, 
showing stable peritoneal and pulmonary nodules 
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and resolution of ascites and pleural effusion. There was no 
evidence of other metastatic foci on CT and whole- body bone 
scan.

Shortly following a trial of higher dosage, the patient devel-
oped multiple symptoms, including chest pain, abdominal pain, 
heartburn and swelling on his hands and feet, prompting subse-
quent decision for dose reduction. He subsequently developed 
recurrence of malignant ascites, occurring 5 months after his 
presentation to the emergency department, which was managed 
with regular paracentesis due to reaccumulation.

DISCUSSION
RCCs are the most frequently encountered primary malignancy 
of the kidney. They refer to a group of cancers originating from 

the renal epithelial cells, which may arise either sporadically 
or as a familial disease. They can be categorised into different 
histological subtypes, with clear cell RCC (ccRCC) as the most 
common, followed by pRCC, chromophobe, oncocytoma, 
collecting duct and not otherwise specified (NOS).4 Most RCC 
cases are diagnosed incidentally as either solid or cystic mass 
through radiological imaging modalities, such as US, CT or 
MRI.5 Despite mostly present in the form of solid mass, approx-
imately 1%–14% may have cystic components. More commonly 
known as cRCC, they are the leading cause of malignant cystic 
lesions in the kidney.5–7 They can manifest as intrinsic unilocular 
cysts, intrinsic multilocular cysts, cysts with necrotic features 
and unilocular cysts originating from existing mural tumours.6 7 
Most of the different RCC histological subtypes can present as 
these complex cysts. but among which ccRCCs and pRCCs are 
the two most common.8–10

cRCCs are known to confer good prognosis, especially 
following surgical resection, as they typically present with 
smaller tumour size and of lower stage and grade.8–11 Winters et 
al demonstrated these through a retrospective study comparing 
678 cRCCs with 46 677 solid ccRCCs, where cRCCs were 
reported to be significantly smaller (mean size of 38 mm for 
cRCC vs 45 mm for solid ccRCC, p<0.001), of lower stage 
(pT1a 66% for cRCC vs 55% for solid ccRCC, p<0.001) and 
more commonly well differentiated (33% for cRCC vs 16% for 
solid ccRCC, p<0.001). Winters et al also highlighted those 
with cystic necrosis, such as demonstrated in our patient, to have 
lower 4- year survival of 80% compared with 100% without 
necrotic features.11

The characterisation of cystic renal lesion relies on the Bosniak 
Classification, which provided means to stratify malignancy 
risks based on a multitude of radiological features, including 
the appearance of cyst wall, cystic content, septation, calcifica-
tions and contrast enhancement.8 Bosniak IIF, III and IV lesions 
are more likely to be cancerous, each with malignancy risks of 
5%–38%, 40%–70% and 90%–91%, respectively.8–10 The latter 
two were more often referred for surgical management as, in 
addition to the risk of being malignant, higher Bosniak cate-
gories were known to be associated with raised likelihood of 
pT3–4 tumours (IIF 0% vs III 3.5% vs IV 15.6%, p=0.04) and 

Figure 1 (A–B) Histopathology sections with H&E stain showing 
invasive carcinoma of predominantly papillary architecture (×200). (C) 
CD10- positive cells (×200). (D) CK7- positive cells (×200). (E) Vimentin- 
positive cells (×200). (F) AMACR- positive cells (×200).

Figure 2 (A) CT image slice demonstrating peritoneal nodules 
and moderate- volume ascites, as well as previous evidence of left 
nephrectomy without any visible recurrence on the left renal bed. (B) 
CT image slice showing an ovoid 14 mm subpleural nodule within the 
apical segment of right upper lobe.

Figure 3 (A) H&E stain on cytology slides obtained from ascitic fluid 
showing atypical polygonal cells with rare papillary- like structures and 
neoplastic cells with moderate amounts of eosinophilic cytoplasm, as 
well as enlarged and elongated nucleoli (×200). (B) CK7- positive cells 
(×200). (C) PAX8- positive cells (×200). (D) CD10- positive cells (×200).
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of the higher nuclear grade 3–4 tumours (IIF 0% vs III 12% vs 
IV 36%, p<0.001), as demonstrated by Nouhaud et al and Bois-
sier et al, respectively.8 9 Bosniak categories, however, were not 
associated with increased incidence of recurrence or differences 
in the 5- year recurrence- free survival (IIF 82% vs III 92% vs IV 
92%, p=0.60).8–10

The recurrence rate of malignant cystic renal lesions following 
surgical resection, including those presenting as locoregional 
recurrence or distant metastases, is relatively low, ranging 
between 1.1% and 8.6%.8–10 More common metastatic sites 
include retroperitoneal lymph nodes, lung, liver, bone and brain. 
Peritoneal involvement in RCC, which can lead to malignant 
ascites, as observed in our case was relatively uncommon, only 
affecting 1% of the population.2 Nevertheless, the incidence of 
malignant ascites appeared to be higher in pRCC, compared 
with other histological subtypes of RCC, even in the absence 
of other distant metastatic sites. These were demonstrated by 
Sidana et al, who found malignant ascites in 20% of their 100 
patients with pRCC. Of the 20 patients with ascites, distant 
metastatic sites at the time of diagnosis were identified in 30% 
with no significant differences compared with 24.1% patients 
without ascites (p=0.609). More importantly, malignant ascites 
was recognised as a poor prognostic indicator with significantly 
reduced median overall survival in those affected (25 months in 
patients with ascites vs 42.5 months in patients without ascites, 
p=0.041).1

The relatively high prevalence of malignant ascites reported by 
Sidana et al may be surprising given the limited number of prior 
publications for evidence of peritoneal carcinomatosis and/or 
malignant ascites attributed to RCC. Based on previous reports, 
peritoneal carcinomatosis, with or without ascites, can be asso-
ciated with ccRCC, pRCC and NOS histological subtypes.2 12–18 
As reported by Sidana et al, ascites may develop up to 73 months 
following the initial RCC diagnosis with a median time of 16 
months.1 As reflected in table 1, peritoneal carcinomatosis may 
also be identified before or after primary tumour resection.2 12–18 
Ploumidis et al identified a 5 mm omental nodule 24 months 
after a transperitoneal robot- assisted radical nephrectomy for a 
Fuhrman grade 1, pT2 pRCC.12 Pandey et al reported a case of 
multiple peritoneal nodules at the ileocolic junction diagnosed 

on exploratory laparotomy for right iliac fossa pain 6 months 
after radical nephrectomy.13 Similar to our patient, the two 
postoperative peritoneal carcinomatosis cases were diagnosed 
together with other potential distant metastatic foci, with ours 
being the subpleural apical nodule.12 13

In terms of pathophysiology, it was postulated that perito-
neal carcinomatosis in RCC might be secondary to either direct 
tumour extension outside of the renal capsule and Gerota’s 
fascia, or an embolic haematogenous metastatic event into the 
omentum, mesentery and peritoneum.1 2 14 However, consid-
ering the possibility of the disease to manifest in the setting of 
smaller, low- stage and low- grade primary tumours, such as the 
Fuhrman grade 2, pT2 pRCC lesion in our case and the grade 
1, pT2a pRCC lesion reported by Ploumidis et al,12 the latter 
hypothesis might be more likely. Certain general factors can 
contribute to tumour recurrence, which can be differentiated 
into tumour- related factors, local wound and patient’s immune 
response, as well as surgical approach and perioperative compli-
cations.19 Through their multivariate analysis, Boissier et al 
identified Fuhrman grade 4 tumours and patient’s general status 
at the time of surgery in the form of their American Society 
of Anaesthesiologist (ASA) score to be prognostic factors for 
recurrence.8

Regarding surgical approach, the cystic nature of cRCC 
should necessitate caution to minimise the risk of periopera-
tive cyst rupture, which may lead to consequent seeding. This 
is more relevant for cRCC, for the smaller, well- localised and 
well- differentiated tumours often prompt clinicians to consider 
less invasive approaches, in the likes of laparoscopic and/or 
nephron- sparing surgeries. Chen et al identified that factors such 
as greater endophytic properties of the tumour, closer proximity 
to renal collecting system, Bosniak III lesions and surgeon’s 
experience correlate with risk of intraoperative cyst rupture.3 
However, despite the risk, the incidence of tumour seeding 
following urological laparoscopic surgery is relatively low, 
ranging between 0.1% and 4%,19 and the cyst rupture may not 
necessarily cause tumour seeding and subsequent recurrence. In 
a study involving 268 partial nephrectomy patients with 18.7% 
incidence of cyst rupture, Pradere et al found no evidence of 
recurrence or peritoneal carcinomatosis and port- site metastasis 

Table 1 Previously published case reports of peritoneal carcinomatosis secondary to different histological subtypes of RCC, with or without 
malignant ascites

Author (year) Age Gender
RCC 
subtype Laterality

Prior surgery
(primary surgery type and method, 
months following primary surgery)

pT 
stage Grade

Peritoneal 
carcinomatosis Ascites

Other metastatic 
foci

Pandey et al. 
(2018)13

22 F ccRCC R Yes (radical nephrectomy, 6 months) T2 4 Yes Yes Left ovarian— radical

Jennison et al. 
(2015)14

67 M ccRCC R No – – Yes Yes –

Staderini et al. 
(2015)15

70 M ccRCC L No T4 – Yes No Bilateral lungs

Gonçalves et al. 
(2014)16

58 M ccRCC L No – – Yes Yes –

Esnakula et al. 
(2013)17

53 M NOS L No – High Yes Yes Liver
Bilateral lungs
Hilar lymph nodes

Boateng et al. 
(2013)18

66 M NOS R No – – Yes Yes –

Ploumidis et al. 
(2013)12

75 M pRCC R Yes (robot- assisted radical nephrectomy, 
24 months)

T2a 1 Yes No Cervix

Stavropoulos et al. 
(1995)2

70 M ccRCC L No T4 3 Yes No –

Gender: F=female, M=male; RCC subtypes: ccRCC=clear cell renal cell carcinoma, NOS=not otherwise specified, pRCC=papillary renal cell carcinoma; laterality: R=right, L=left; (–)=not reported.
RCC, renal cell carcinoma.
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up to 100 months postoperatively.20 A prior study by Spaliv-
iero et al involving 284 laparoscopic partial nephrectomy cases 
echoed a similar phenomenon, whereby only one retroperito-
neal recurrence was reported 14 months postoperatively despite 
the negative margins and absence of intraoperative cyst rupture 
in all cases.21 The study by Chen et al also highlighted that only 
four of nine patients with recurrence were reported to have 
cyst rupture, and no association can be derived between cyst 
rupture with the site of recurrence (p=1.00).3 Our case was an 
example of recurrence presenting as peritoneal carcinomatosis 
following a laparoscopic radical nephrectomy in the setting of 
negative cytology from the aspirated cystic content intraoper-
atively without any involvement of the renal bed or retroper-
itoneal lymph node. One potential explanation can be that 
tumour recurrence is more associated with the aggressiveness of 
the primary malignancy rather than intraoperative cyst rupture, 
as the malignant component of cystic tumours is usually more 
limited to its solid portion.20

Learning points

 ► Peritoneal carcinomatosis and malignant ascites, although 
being uncommon in renal cell carcinoma (RCC), are important 
to recognise as it may indicate poor prognosis.

 ► Recurrence of cystic RCC may occur following surgical 
resections, even in those of lower stage and lower nuclear 
grade primary tumours.

 ► High incidence of intraoperative cyst rupture in malignant 
cystic renal lesions does not always translate to tumour 
seeding, but appropriate perioperative planning and 
intraoperative measures still need to be applied to minimise 
the risks.
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