NIGHTMARE CASES

When less is more: percutaneous biopsy
and tumour seeding in papillary renal cell
carcinoma

R

enal cell carcinoma (RCC) accounted for 2.2% of new
cancer diagnoses worldwide in 2018 with over 400,000
new cases and 175,098 deaths [1]. The majority of RCCs are
classified as clear cell (70%) followed by papillary RCC and
chromophobe RCC [2]. Early-stage renal cell carcinoma has a good
five-year survival rate, around 93%, however this figure significantly
drops for those patients presenting with metastatic RCC with a fiveyear survival rate of 12% [3].
Percutaneous biopsy of renal masses is an effective investigation
to distinguish between benign and malignant renal masses with
a low complication rate (<5%) and a high diagnostic accuracy of
over 90% [4]. It is also used to guide systemic therapy and specific
treatments such as immune checkpoint inhibitors in patients with
advanced or metastatic disease, and as a decision aide in small or
atypical lesions for which active surveillance or ablative therapy
has been suggested [5], particularly if the patient may not be a good
candidate for surgery.
Tumour seeding following biopsy of a renal mass has been
reported previously with various estimations of incidence, both
generally and when broken down into histology subtypes. The
following report will focus on one of our local cases of seeding
following biopsy of a papillary RCC.

grown in size, now measuring 35mm. Histology of this mass reported
type 1 papillary RCC, pT1a. Following this the patient continues to
be well, and three years later there are no clinical, radiological or
biochemical signs of recurrence of either renal cell carcinoma or
paraganglioma.

Discussion
Our case is an example of a tumour being upstaged as a result of
external factors rather than intrinsic tumour behaviour. Tumour
seeding is defined as the process in which tumour cells are
deposited along the tract made by a biopsy needle, and has long
been listed as a risk of percutaneous biopsy in both renal and other
types of tumours. It is made possible by tumour cells having lower
cell-to-cell adhesion than normal tissue, making them easier to
dislodge [6]. Plus tumour cells usually have excellent vascularity
allowing dislodged tumour cells to disseminate further afield via
the bloodstream or lymphatic system, particularly when blood
vessels have been damaged by a biopsy needle, resulting in distant
metastases. This can have fatal consequences. On the other hand, in
some cases tumour seeding appears to have little significant effect
other than on the technical tumour staging. Our case study is one of
many examples of local spread of cancer following diagnostic biopsy.

Case
Our patient is a 42-year-old man who was referred to the
department after a CT scan found two left sided renal masses
suspicious for papillary RCC, an interaortacaval lymph node mass
that appeared to be a separate pathology (later found to be a
paraganglioma) and multiple bone lesions in his iliac joints and
right seventh rib (Figure 1). He was asymptomatic with regards
to the renal masses and had originally presented to hospital with
headaches. The decision was made to do a left sided percutaneous
core biopsy under CT guidance. During the procedure there were no
intraoperative concerns regarding tumour manipulation or bursting.
The histopathology returned as likely papillary RCC, no normal
renal parenchyma seen. Two months later the patient underwent
a laparotomy in which the interaortacaval paraganglioma was
excised at the same time as a left open partial nephrectomy
of the larger mass. Postoperative histology of the renal mass
revealed a 60mm type 1 papillary RCC with tumour seen within
the peri-nephric fat (T3a). A subsequent re-review of the renal core
biopsy by our histopathologists found an area of tumour rupture
within the perinephric fat, beyond which was a small focus of
tumour lying within a linear band of fibrous tissue (Figure 2). The
histopathologists regarded this as perinephric fat involvement by
the tumour either due to tumour cell spillage as a consequence of
tumour rupture, or more likely by tumour seeding along the needle
tract of the previous core biopsy (supported by the linear band of
tissue seen around the tumour focus). As a result the final tumour
staging was recorded as pT3a.
Our patient was closely followed up after discharge, as the smaller
of the two renal masses had not been removed. One year later he
underwent a redo left open partial nephrectomy as this mass had

Figure 1: Presenting CT arterial portography of the patient, post contrast coronal, note the bland
looking homogeneous tumour in the upper pole of the left kidney.

Figure 2: Histology slide from initial renal mass biopsy showing tumour deposits in the
perinephric fat.
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Significantly, it highlights the particular risk
of subcutaneous biopsy on masses that are
suspicious for papillary RCC.
There are two things to consider when
weighing up the risk of seeding; both
how common an occurrence it is and the
clinical impact confirmed seeding has on
the patient. Needle tract tumour seeding
to perinephric tissue has been observed
in the literature previously, but with
various estimations in the incidence. For
example, in 1995 it was estimated to be
as low as 0.01% [7], but a case series in
2019 reported an incidence of 1.2% [8]. It is
worth noting that in this 2019 case series
six out of the seven cases reported were
papillary histology, and the remaining one
was clear cell. A larger study reviewed the
National Cancer Database over a three-year
period and identified over 24,000 patients
who underwent surgery for clinical T1a
tumours [9]. They found that there was
an increased rate of upstaging to pT3a
perinephric fat involvement in the group
that had undergone biopsy than the group
that had not (2.1% compared to 1.1%). They
concluded that the effect was small and
clinical significance unclear, and perhaps
this effect was balanced by the significance
of the information ascertaining by biopsy. It
is important to note that this study found a
higher rate in upstaging to perinephric fat
in patients with papillary RCC compared
to clear cell; 1.97% of their patients
with papillary histology were upstaged
compared to 0.97%.
The question here is whether tumour
seeding due to a biopsy has any impact on
progression-free survival or cancer specific
mortality. We also need to balance this
against the risk of performing surgery for
a benign tumour in the case of a small
renal mass. A higher frequency of seeding
after biopsy was found by a longer-term
study reviewing the histology of RCC
nephrectomies with previous biopsy over
17 years [10]. They recorded seeding to
perinephric tissue in 6% of their RCC cases,
a much higher frequency than in other
studies. Interestingly, none of these cases
had recurrence or metastases within that
timeframe. It could be argued that upstaging
is not justified if there is solely seeding
found along the needle tract; indeed, there
is currently not a standard protocol amongst
pathologists with regards to upstaging
these specimens [10]. However, there
are other case studies reporting multiple
tumour recurrences in the years following
nephrectomy with prior biopsy, in locations
including the biopsy canal, abdominal
wall and psoas muscle [11]. Rarely this can
include miliary abdominal dissemination.
Not only does this increase the burden of
management and number of surgeries the

patient is subjected to, but it causes the
patient great emotional distress.
As previously mentioned, the ultimate
histology of the tumour can impact the
likelihood of tumour seeding following
biopsy. In our case papillary RCC was
suspected prior to biopsy due to the
non-enhancing, homogenous appearance
of the tumours on CT imaging, and was
then confirmed by histology. Papillary
tumours are softer and more delicate,
often containing viscous toothpaste like
material, and thus more likely to rupture
and / or cause seeding following biopsy.
A possible explanation is that papillary
tumours are less likely to have complete
peritumoural pseudocapsules compared to
clear cell, helping facilitate tumour invasion
to perinephric fat [12]. Papillary tumours
have a significantly higher rate of invasion
to parenchyma when compared to clear cell
(30% compared to 8%) [12]. It is therefore
sensible to caution against the use of biopsy
when papillary tumours are suspected,
as there is a significantly greater risk of
tumour seeding.
There have been developments in
the world of interventional radiology to
minimise the risk of tumour seeding, namely
the use of coaxial sheath needles. These are
larger outer sheaths through the lumen of
which smaller needles can pass through,
allowing multiple biopsies to be taken from
a mass with only one pass through the
surrounding healthy tissue. The sample
is retracted through the sheath’s lumen
and so protects the parenchyma and soft
tissue from direct contact with the sample.
Retrospective studies have shown that in
the case of hepatocellular carcinoma the use
of coaxial needles have a significantly lower
rate of seeding compared to non-coaxial
needle biopsies (3% compared to 1.3%)
[13]. Other factors that help reduce seeding
risk include using the shortest needle tract
possible and using negative pressure on
withdrawal [14].

Conclusion
Percutaneous biopsy carries an everpresent small risk of tumour seeding, which
must be weighed up against the potential
benefits of gaining preoperative histology in
each patient. We feel that there are many
occasions in which renal mass biopsy is a
wise decision, as advised by local protocols,
e.g. older, frail patients, bilateral tumours
and previous other malignancies. However,
due to the increased risk of seeding in cases
with papillary histology coupled with the
usually distinct appearance of papillary
tumours on imaging, we believe it is prudent
to avoid biopsy in cases of suspected
papillary RCC. Instead, we would advise
proceeding directly to definitive treatment.

If biopsy is necessary, then the perinephric
fat should be excised simultaneously
and sent with the specimen at the
time of surgery.
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