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Abstract 
The role of percutaneous renal tumour biopsy (RTB) in the management of radiological 
indeterminate renal masses is long established. Patients with small renal masses who have 
biopsy-proven renal cell carcinoma (RCC) may be offered surgery, ablative therapy, or active 
surveillance, and RTB can provide diagnostic tissue from patients with metastatic disease 
who might benefit from systemic therapy. Current guidelines suggest that tumour seeding 
along the needle tract is anecdotal, but several cases have been reported recently, although 
some have been associated with lack of a coaxial sheath. We report on seven patients who 
underwent surgical resection of RCC in our tertiary referral institution following diagnostic 
RTB between 2014 and 2017 for whom RTB tract seeding by tumour was identified on 
histological examination of the resection specimen. One of these patients subsequently 
developed local tumour recurrence at the site of the previous biopsy. 
 
 
1. Case series 
1.1. Background 
The incidence of renal cell carcinoma (RCC) is rising, in part because of greater use of cross-
sectional imaging and the resultant detection of incidental, small renal masses [1]. Some 20% 
of renal masses of <4 cm in diameter are benign [2] and renal tumour biopsy (RTB) can 
better characterise the nature of such lesions and help in determining appropriate 
management [3]. Patients with small renal masses who have biopsy-proven RCC may be 
offered surgery, ablative therapy (cryoablation or radiofrequency ablation), or active 
surveillance. Furthermore, RTB can provide diagnostic tissue from patients with metastatic 
disease who might be candidates for systemic therapy. During the procedure, the biopsy 
needle traverses skin, subcutaneous fat, multiple musculofascial layers, and perinephric fat 
before penetrating the renal mass; the tumour could theoretically seed into any of these 
tissues. Owing to this concern, use of a coaxial technique is recommended since it permits 
multiple passes through the lesion with only one pass through the adjacent normal tissue; this 
theoretically reduces the risk of needle tract seeding and may reduce patient discomfort [4]. 
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The European Association of Urology guidelines suggest that tumour seeding of the RTB 
tract is anecdotal [5]; indeed, the risk of tumour seeding for all abdominal biopsies has been 
reported to be less than 1:10 000 [6]. However, several cases of RTB tract seeding have 
recently been reported, although some have been associated with lack of a coaxial sheath. 
Here we report on a series of seven patients who underwent surgical resection of RCC in our 
tertiary referral institution following diagnostic RTB for whom RTB tract seeding by tumour 
was identified on histological examination of the resection specimen. 
 
1.2. Cases 
Between January 2014 and November 2017, 585 renal tumour resections were performed at 
our institution, 218 of which were partial nephrectomies. In the same period, we performed 
173 RTBs. Seven patients who underwent partial nephrectomy following diagnostic RTB 
(age 44–74 yr; 5 males, 2 females) were found to have tumour seeding of the RTB tract 
within the perinephric fat on histological assessment of the resection specimen (Table 1 and 
Figs. 1–3). Two RTBs were performed locally and the rest across several referring hospitals. 
We could find complete details of the biopsy procedure for five cases and partial details for 
two; an 18G needle with a coaxial technique was used in all cases for which these data are 
available (Table 2). Six tumours were papillary RCC (PRCC) and one was clear cell RCC 
(CCRCC). In four cases the site of the biopsy tract was suspected macroscopically as an area 
of fat necrosis or haemorrhage within the perinephric fat. In six cases the presence of tumour 
within the perinephric fat resulted in upstaging of the tumour, which would have otherwise 
been pT1 (Union for International Cancer Control TNM classification of malignant tumours, 
8th edition). One of the patients subsequently developed local recurrence of the tumour 
within the renal bed at a site consistent with the biopsy tract (Fig. 4). 
 
2. Discussion 
This study represents the largest reported series of RTB tract seeding in which the cases were 
confirmed on histological examination of the resection specimen. In the modern literature, six 
cases of histologically proven RTB tract seeding have been reported (Table 3) [7–12], one of 
which was associated with histologically proven local recurrences within the biopsy tract, 
abdominal wall, and psoas muscle [12]. The majority of these cases were also PRCC, 
although the RCC subtype was not documented in the case with local recurrence. Use of a 
coaxial sheath was documented in only two cases [9,11]. In addition, four further cases of 
suspected RTB tract seeding (ie, not identified histologically within the resection specimen) 
and local recurrence have been reported [11–14]. Another case of cutaneous seeding after 
biopsy of a pulmonary CCRCC metastasis has been reported [15] and, more recently, a case 
of suspected seeding of a perinephric haematoma following RTB with subsequent local 
recurrence and metastatic disease has been published [16]. 
Over recent years there has been an increase in the use of RTB and it is likely that this will 
rise further, as tissue is required for diagnosis and assessment of biomarker status in the era 
of personalised medicine. This series challenges the widely documented rarity of RTB tract 
seeding; the cumulative incidence in our own institution over the period of this series is 1.2% 
(2/173) which, although still low, is significantly higher than published rates. Of the locally 
performed RTBs, 16 were reported as PRCC on biopsy, with two exhibiting seeding in the 
RTB tract (12.5% in our series). However, we are unable to determine the incidence of RTB 
tract seeding in patients who underwent ablation of their renal mass as opposed to surgical 
excision, since no postprocedure specimen is available for histological assessment. 
Furthermore, we also acknowledge that we are unable to provide the total number of RTBs 
performed across our referring institutions. Thus, we cannot specify an exact incidence of 



RTB tract seeding in this wider patient cohort; given the referral nature of our practice, these 
data are not easily ascertained. 
A recent study reviewed the National Cancer Data Base (2010–2013, USA and Puerto Rico) 
to identify patients with clinical pT1a tumours that were subsequently upstaged to pT3a on 
the basis of perinephric fat invasion identified within the surgical resection specimen [17]. 
Overall, 1.2% of patients were upstaged, but a subanalysis revealed that the rate of upstaging 
was 2.1% among patients who had undergone RTB versus 1.1% among those who had not 
(odds ratio 1.69, 95% confidence interval 1.17–2.44; p < 0.01). Furthermore, upstaging was 
associated with poorer overall survival (irrespective of whether or not a patient had 
undergone RTB). The authors acknowledge the lack of histological evidence as to whether 
perinephric fat invasion in the RTB cases was related to the site of prior biopsy or was 
present away from this area and, therefore true biological stage pT3a. However, it is 
interesting that the overall figures suggested in this study for RTB-associated upstaging are 
similar to those observed in our own small series of cases. 
While we acknowledge that the incidence of RTB tract seeding is low and that its clinical 
significance has yet to be fully established, we also feel that it is important that there is 
greater awareness of the potential risk of seeding among clinicians managing patients with 
renal masses, including pathologists reporting on postbiopsy renal tumour resections. There 
was clear microscopic evidence of the site of a previous biopsy tract in each of the surgical 
resection specimens in our series and it was in these areas that the presence of tumour seeding 
was identified. Indeed, these specimens did not show tumour infiltration of perinephric fat 
away from the biopsy site. Having encountered the first couple of cases showing biopsy tract 
seeding, our pathologists scrutinised such areas during microscopic examination of 
postbiopsy resection specimens. Furthermore, it was recognised that sampling of areas in the 
resection specimen that showed macroscopic features suggestive of a biopsy tract (such as fat 
necrosis, haemorrhage, and fibrosis in the perinephric fat, and haemorrhagic foci in the 
capsular tissue) was important if biopsy tract seeding was to be identified. It is possible that 
most cases of biopsy tract seeding are being missed by pathologists as a result of failure to 
identify and adequately sample the site of a previous biopsy in tumour resection specimens. 
The clinical, radiological, and pathological data available in this small series are 
heterogeneous and no obvious risk factors for seeding emerge from these, other than biopsy 
of PRCC. Several potential technical risk factors for biopsy tract seeding have been proposed 
[18] but in our small series we have not demonstrated any particular aspect of biopsy 
technique that is associated with seeding. In the review of the National Cancer Database by 
Salmasi and colleagues [17], among other tumour-related and non–tumour-related factors, a 
diagnosis of PRCC or chromophobe RCC emerged as a predictor of perinephric fat spread. 
Interestingly, several studies have reported that both PRCC and chromophobe RCCs have 
less well-developed peritumoural pseudocapsules than CCRCCs, and that PRCCs more often 
demonstrate invasion beyond this layer [19–21]. Thus, it is possible that these observations 
may provide some biological explanation for the apparent propensity for seeding of PRCC in 
comparison to other RCC subtypes, as has been noted in the current series and other 
published reports. The recognition of cases of RTB tract seeding by tumour has changed 
pathological practice at our institution and in all likelihood we feel that the greatest factor 
contributing to the number of cases in our centre is that the pathologists recognised RTB 
seeding in the index case and were then more aware of the macroscopic and microscopic 
features to look for in subsequent cases. Our pathologists have been aided by the inclusion of 
details of the prior RTB on the surgical request form that accompanies each resection 
specimen; this is particularly important for patients who have undergone RTB elsewhere and 
therefore have no local pathology records. One of the patients in our series subsequently 
developed a local recurrence at the site of a prior diagnostic biopsy but we do not know the 



number of patients with evidence of local recurrence on imaging associated with a prior RTB 
during the same period (ie, among patients who did not proceed to surgery or in whom 
seeding was not detected on pathological assessment). 
The exact clinical significance of the presence of tumour within the perinephric fat when it is 
limited to the site of a previous RTB and fully excised at surgery is currently unclear. 
Instinctively, it seems unlikely that this has the same prognostic implications as a stage pT3a 
tumour not showing RTB tract seeding. In spite of this, recognition of this condition may 
have implications for patient follow-up given that we now appreciate that these patients 
appear to be at risk of local recurrence. Thus, the utility of the information gained from RTB 
must be balanced against the small but real risk of seeding when deciding on the best course 
of action for patients presenting with renal masses. 
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Fig. 1 – Macroscopic findings for case 2. The main image shows areas of haemorrhage 
within the renal capsule (circled) with tiny foci of fat necrosis present in the overlying 
perinephric fat. There was a large area of haemorrhage within the tumour (top right) 
that was confirmed microscopically (bottom right). The haemorrhagic area 
corresponded to the site of the biopsy (Fig. 2). 
 
Fig. 2 – Microscopic findings for case 2. Within the area of macroscopically abnormal 
perinephric fat sampled there were dispersed, tiny foci of tumour present (arrows) in 
association with fat necrosis, fibrosis, haemosiderin deposition, and a foreign body 
reaction to cholesterol (haematoxylin and eosin stain; low magnification top left, high 
magnification top right). The tumour foci were confirmed immunohistochemically using 
CK7 (bottom left) and PAX8 (bottom right). The speckled light brown/gold pigment is 
haemosiderin. 
 
Fig. 3 – Microscopic findings for case 1. Renal tumour seeding of the biopsy tract with 
clear cell renal cell carcinoma was an incidental finding within the perinephric fat 
sampled (haematoxylin and eosin stain; low magnification left, high magnification 
right). The tumour was present within fibrous tissue showing features in keeping with 
the biopsy site and was discontinuous with the main tumour. 
 
Fig. 4 – Radiological evidence of tumour recurrence from case 1 (transaxial arterial 
phase computed tomography images with tumours highlighted in red). A preoperative 



image (left) demonstrates a tumour within a solitary left kidney. Postoperative images 
demonstrate a centrally located renal recurrence (middle) and a second, separate 
recurrence within the renal bed (right). The central recurrence represents tumour 
within the renal sinus fat related to the positive nephric margin at initial surgery, 
whereas the second recurrence is at the site of the previous renal tumour biopsy tract. 
 
 
 
CME question 
To date, which subtype of renal cell carcinoma has been most associated with renal tumour 
biopsy tract seeding? 
 
A. Clear cell renal cell carcinoma 
B. Papillary renal cell carcinoma 
C. Chromophobe renal cell carcinoma 
D. Collecting duct renal cell carcinoma 
 
 
CME answer 
B. Papillary renal cell carcinoma 
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Table 2 – Technical details of the biopsies performed in this case series 
Case Needle 

size (G) 
Coaxial 
technique used 

Biopsy 
attempts (n) 

Tissue cores 
taken (n) 

Diagnostic 
biopsy 

Postbiopsy 
complications 

1 18 Yes 1 Unknown Yes No 
2 Unknown Unknown 1 2 Yes Bleeding at the time 

of biopsy 
3  18 Yes 1 3 Yes No 
4 18 Yes 1 2 Yes No 
5 18 Yes 1 2 Yes No 
6 18 Yes 1 4 Yes No 
7 18 Yes 1 4 Yes No 
 
 
 
Table 3 – Previous reports of histologically evident renal tumour biopsy tract seeding 
Study Patient details RCC subtype Location of spread Needle size (G) Coaxial 

technique 
Mullins and 
Rodriguez 
(2013) 
USA [7] 

68yo M; incidental 4.7-
cm left renal cyst 

PRCC 
(type NR) 

Perinephric fat 20 (core biopsy) 
22 (FNA) 

No 

Laird et al 
(2014) 
UK [8] 

58yo M; incidental 2.4-
cm left kidney mass 

PRCC 
(type 1) 

Perinephric fat 18 (core biopsy) No 

Soares et al 
(2015) 
Australia [9] 

50yo M; incidental 2.6-
cm left kidney mass 

PRCC  
(type 1) 

Perinephric fat 17 (core biopsy + 
FNA) 
18 (core biopsy) 

Yes 

Chang et al 
(2015) 
Australia [10] 

66yo M; incidental 3.2-
cm right kidney mass 

CCRCC Perinephric fat 16 and 22 (core 
biopsy) 

No 

Viswanathan et 
al (2015) 
USA [11] 

53yo M; haematuria 
and 0.8-cm right kidney 
mass 

PRCC 
(type 1) 

Perinephric fat 20 (core biopsy) Yes 

Andersen and 
Norus (2016) 
Denmark [12] 

60yo F; haematuria and 
small right kidney mass 

RCC 
(subtype NR) 

Perinephric fat and 
subsequent multiple 
recurrences in 
abdominal wall 

NR (core biopsy) NR 

CCRCC = clear cell RCC; F = female; FNA = fine needle aspiration; M = male; NR = not 
reported; PRCC = papillary RCC; RCC = renal cell carcinoma; yo = year-old. 
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