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CASE REPORTS

Endoscopic ultrasound-guided 
trans-duodenal fine-needle biopsy 
of a small renal mass: case report and review 
of the literature
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Abstract 

Background: The incidental detection of small renal masses (SRMs) is increasing and biopsy to obtain pathological 
diagnosis is increasingly proposed as a diagnostic tool to guide further management. Renal mass biopsies are tradi-
tionally performed via a percutaneous approach. However, this is not always feasible due to anatomical limitations. A 
rarely reported alternative biopsy approach for SRMs is endoscopic ultrasound (EUS)-guided fine-needle biopsy (FNB). 
Herein, we describe a case of EUS-guided trans-duodenal FNB for a SRM that was not amenable to standard percuta-
neous biopsy.

Case presentation: A 48-year-old man was incidentally found to have a right-sided SRM measuring 
2.9 × 2.2 × 2.4 cm during evaluation for a hernia. It was anterior, interpolar, completely endophytic and near the renal 
hilum. The tumor was not amenable to traditional percutaneous biopsy due to its anterior location. However, the 
renal mass was in close proximity to the descending duodenum and so it was felt that an EUS-guided trans-duodenal 
FNB would be feasible. The procedure was successful without any complications. The specimen adequacy was satis-
factory for evaluation and consistent with renal papillary carcinoma with WHO/ISUP grade 3 nuclear changes.

Conclusion: Our case report demonstrated that EUS-guided trans-duodenal FNB was a safe and feasible approach to 
obtaining biopsy tissue diagnosis of a SRM that was not amenable to percutaneous biopsy.
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1  Background
Incidental detection of small renal masses (SRMs) has 
been increasing and attributed to the increased utiliza-
tion of imaging including computed tomography (CT) 
and ultrasound (US) for unrelated reasons [1]. In general, 
there are two methods of tissue sampling renal masses: 
fine-needle aspiration (FNA) and biopsy. FNA is con-
ducted via a thin needle inserted into the tissue mass 

to aspirate cells without preservation of the histologic 
architecture of tissue cells. A biopsy involves sampling 
of a portion of the tissue itself and is associated with a 
higher diagnostic rate as well as allowing for more accu-
rate histologic assessment [2]. Biopsy is being increas-
ingly proposed as a diagnostic tool to guide informed 
management of SRMs [3]. Percutaneous biopsy is the 
standard technique to obtain a pathological diagnosis 
of SRMs. However, this approach may not be feasible 
in anatomically unfavorable lesions, such as anterior or 
central renal masses, obese patients, high sitting kidneys 
and long skin-to-tumor distances. An alternative and 
rarely reported biopsy approach for SRMs is endoscopic 
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ultrasound (EUS)-guided fine-needle biopsy (FNB). 
Herein, we report a case of EUS-guided trans-duodenal 
FNB for an anterior, interpolar, completely endophytic 
SRM that was not amenable to a standard percutaneous 
renal biopsy.

2  Case presentation
A 48-year-old man was incidentally found to have small 
right renal mass on contrast-enhanced CT scan after 
evaluation for a hernia. The right renal mass meas-
ured 2.9 × 2.2 × 2.4  cm (Fig.  1). It was anterior, interpo-
lar, endophytic and near the renal hilum. There was no 
intraabdominal lymphadenopathy or metastatic disease. 
He was asymptomatic. His past medical history includes 
hyperlipidemia and stable human immunodeficiency 
virus with no prior abdominal surgery. Social and family 
history was non-contributory. On physical examination, 
he appeared healthy and his abdomen was unremarkable 
with no tenderness or palpable masses. After informed 
discussion, the patient strongly preferred an attempt at 
renal mass biopsy to obtain a histopathological diagno-
sis prior to considering surgical intervention. Given its 
anterior location, the renal mass was not amenable to 
percutaneous biopsy. However, the renal mass was in 
close proximity to the descending duodenum and it was 
felt that an EUS-guided trans-duodenal FNB would be 
feasible. This procedure was successful without any com-
plications. The specimen adequacy was satisfactory for 
evaluation, and the appearance and immunohistochemi-
cal profile were consistent with renal papillary carcinoma 
with WHO/ISUP grade 3 nuclear changes. Immunohis-
tochemical staining of the tumor cells were positive for 
CK7, racemase and vimentin. After a detailed discussion 
of management options, the patient proceeded with a 
right robotic-assisted laparoscopic partial nephrectomy 
with intraoperative ultrasound. Intraoperatively, the duo-
denum was just slightly adherent to the kidney, likely as a 

result of the previous FNB. The duodenum was easily and 
safely kocherized. There were no intraoperative or post-
operative complications. In follow-up, pathology revealed 
pT1a papillary type 2 renal cell carcinoma (RCC), WHO/
ISUP grade 3/4, with negative margins.

3  Discussion
EUS-guided FNB is a rarely reported technique to obtain 
tissue diagnosis of a renal mass. In our review of litera-
ture, there has only been one case report describing this 
technique [4]. They performed their biopsy with a 22G 
cutting needle specifically designed to collect cores with 
larger tissue samples. Compared to aspiration, biopsy 
allows for sampling of a larger amount of tissue, pre-
serves tissue histologic architecture and is associated 
with a higher diagnostic rate and more accurate histo-
logic assessment [5, 6]. A meta-analysis comparing renal 
mass FNA with conventional percutaneous biopsy has 
shown biopsy to have superior sensitivity and specificity 
[7].

EUS-guided FNA of a renal mass was first described 
by Farrel and Brugge in 2002 [8]. They published a case 
report of a 71-year-old man with a 9 cm right mid-pole 
renal mass where trans-duodenal FNA cytology revealed 
malignant cells consistent with RCC. In our literature 
review, there have since been three case series and five 
case reports describing EUS-guided approaches to sam-
ple renal mass pathology [2, 4, 9–14]. In the present case 
report, an FNB as opposed to an FNA was performed 
allowing for an intact core to be sampled revealing the 
true architecture of the tissue, which can sometimes be 
necessary to make a pathologic diagnosis.

The largest study to date was a case series by Dewitt 
et  al. including fifteen EUS-guided renal FNAs from 
six tertiary hospitals in the USA [11]. In their study, the 
sensitivity of EUS-FNA for malignancy was 83%, com-
parable to the sensitivity of CT-guided biopsy (80 to 

Fig. 1 CT images of right renal mass: i selected axial image; ii selected coronal image; iii selected sagittal image
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92%) [15]. There was a single false cytologic diagnosis of 
oncocytoma in a patient who went on to have surgically 
confirmed RCC. There was also a single non-diagnostic 
biopsy. They encountered no complications. The authors 
felt that EUS-guided FNA was safe and feasible. Only two 
out of fifteen patients in the series were initially referred 
specifically for EUS-guided renal biopsy suggesting that 
referring physicians may be unaware of the potential use 
of EUS in evaluating renal lesions. Additionally, nine of 
fifteen patients underwent concomitant extrarenal biop-
sies including stomach, liver, mediastinal lymph node, 
pancreas, spleen and adrenal, suggesting that EUS allows 
for biopsy of multiple anatomical sites during a single 
procedure, and as such, EUS may be attractive in cases 
where there is the desire to biopsy different anatomical 
sites during a single procedure.

With respect to EUS biopsy technique, it has been 
described that the right kidney may be approached from 
the second portion of the duodenum with the EUS trans-
ducer rotated laterally [4]. This was the approach used 
in our case. The left kidney may be approached from the 
stomach body with the EUS transducer posterolateral [4]. 
Given the relative location of the gastrointestinal tract to 
the kidneys, EUS-guided biopsies are most applicable to 
central anterior renal masses [4, 11]. In contrast, poste-
rior renal masses are challenging to access endoscopi-
cally; however, these lesions are often easily accessible for 
percutaneous US or CT-guided biopsy [4, 11, 13].

There have been no complications following EUS-
guided FNA for renal masses reported in the literature. 
This may be a result of publication and selection bias. 
Complications following EUS-guided FNA in general 
have been reported to be between 1 and 6% [2]. Tra-
cheal suction (5%), hemorrhage (1%), vomiting (0.3%), 
aspiration (0.3%) and death (less than 0.06%) have been 
described as EUS complications [2]. Tumor seeding is 
rare [16]. Despite the limited literature, EUS-guided FNA 
for renal masses is presumably safe. In our study of EUS-
guided FNB, we did not experience any complications.

Although EUS-guided biopsy in our case was used as a 
first-line technique, there may be utility for EUS-guided 
biopsy as a second-line technique in cases of failed per-
cutaneous renal biopsy. Law et  al. describe a case in 
which CT-guided percutaneous biopsy of a 3.8 cm ante-
rior, lower pole left renal mass in a 68-year-old woman 
was performed with difficulty due to intervening bowel 
at two optimal percutaneous sites and subsequent percu-
taneous histology came back as non-diagnostic [13]. As a 
second-line approach, EUS-FNA was performed success-
fully and histology was diagnostic for RCC. Compared 
to traditional percutaneous renal biopsy, which is per-
formed through a posterior approach, EUS-guided FNB 
may allow better access to the kidney in patients with 

obesity, long skin-to-tumor distance, intervening bowel 
and high and anterior renal masses, while similarly main-
taining good tissue architecture [4].

4  Conclusion
Our case report demonstrated that EUS-guided trans-
duodenal FNB was a safe and feasible approach to 
obtaining biopsy tissue diagnosis of a SRM that was not 
amenable to percutaneous biopsy.
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