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INTRODUCTION

Renal transplant is the preferred treatment for ESRD, offering 
superior outcomes compared to dialysis. However, transplant 
recipients require complex immunosuppressive therapy, increasing 
susceptibility to infections and malignancy (Chandraker and Yeung, 
2025). Although renal cell carcinoma (RCC) is rare in renal 
transplants, its incidence is significantly higher in transplant 
recipients native kidneys, necessitating careful monitoring of 
suspicious renal lesions in native kidneys and transplanted kidneys 
(TKs) (Trushkin et al., 2024).

Ultrasound (US) serves as the first-line imaging modality for TK 
evaluation, particularly in patients presenting with pain at the 
transplant site. It is useful in differentiating between complicated 
urinary tract infections, acute allograft rejection, and neoplastic 
processes. RCC accounts for 90% of renal malignancies (Tsili et al., 
2021). RCC can have a range of image appearances and is often 
discovered incidentally while patients undergo imaging for 
unrelated reasons (Rose and Kim, 2024). Flank pain, palpable 
abdominal mass and haematuria are defined as the ‘RCC triad’. 
These symptoms are non-specific and often only are present in 
advanced stages.

PATIENT BACKGROUND

This case study examines a 53 year old male renal transplant 
recipient with a right iliac fossa (RIF) graft from a cadaver donor 
(2003). He presented to the Emergency Department with 
symptoms consistent with complicated pyelonephritis, including 
fever, dysuria, haematuria, and RIF tenderness.

Laboratory findings revealed elevated white cell count (WCC), C-
reactive protein (CRP), Urea and creatinine. A reduced estimated 
glomerular filtration rate (eGFR) was also noted, summarised in 
Table 1.

Table 1: Normal ranges for inflammatory markers and renal 
function compared to those of the patient examined in this case 

study.

Previous MR imaging demonstrated a Bosniak II cyst and an 
adjacent Bosniak IIF lesion in the transplanted kidney.

Figure 1: Axial T1 weighted delayed-phase renal MRI image from 
2019 demonstrating washout of contrast of two adjacent cysts, 
denoting benignity. These were characterised as Bosniak II and IIF. 
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ULTRASOUND EXAMINATION

Figure 2: Longitudinal image of the interpolar region of the TK 
demonstrating a well circumscribed solid-cystic lesion (SCL) in the 
cortex. The solid component is heterogenous in appearance. A 
punctuate echogenic focus is noted. Mild fullness evident - a 
common finding in TKs due to denervation of the ureter. 

Figure 3: Split screen illustrating the SCL in longitudinal and 
transverse planes measuring 27.6 x 27.2 x 17.3 mm. An adjacent 
minimally complex previously characterised Bosniak II cyst is 
partially visualised.

Figure 4: Split screen image comparing B-mode and colour Doppler 
images of the solid-cystic lesion in longitudinal plane. Colour 
Doppler PRF scale has been reduced to 7.5cm/s. Subtle peripheral 
vascularity can be noted.

Figure 5: Split screen image portraying subtle internal vascularity 
within the central solid component on power Doppler 
interrogation. Modest but continuous flow is evident.

Figure 6: Split screen image utilising B-mode and Superb 
Microvascular Imaging (SMI) function to assess central vascularity 
of the solid component in the longitudinal plane. Continuous 
peripheral and internal flow was identified, providing convincing 
evidence of internal vascularity. Vascularity suggests the lesion may 
be sinister (Nicolau et al., 2021).

CONCLUSION

US plays a crucial role in the assessment of TKs, particularly in the 
detection and characterisation of cystic and solid lesions. This case 
highlights the importance of serial US imaging in monitoring renal 
cysts, emphasising the need for vigilance due to the increased risk
of RCC in transplant recipients. B-mode US provides valuable 
morphological information. Colour Doppler, power Doppler and 
SMI function provide pertinent vascular information pertaining to 
lesions. CEUS presents a promising adjunct in renal transplant 
imaging and wider availability may refine diagnostic accuracy, 
reduce the need for more invasive investigations and improve 
patient outcomes.

SUBSEQUENT IMAGING

Subsequently, urgent renal MRI with gadolinium contrast was 
performed to definitively characterise the vascular interpolar lesion 
noted on US. MRI reported prompt arterial enhancement of the 
solid components, raising concern and upgrading the lesion from 
Bosniak IIF to IV. Bosniak IV lesions require surgical resection as 
they are likely malignant (Silverman et al., 2019). MRI also 
confirmed lesion enlargement, supporting US findings. No renal 
vein invasion was noted, and the native kidneys appear unchanged. 

Figure 7: Axial image of a T1 weighted arterial phase MRI 
demonstrating enhancement of the previously characterised 
Bosniak IIF lesion now classified as a Bosniak IV lesion. The increase 
in size of the lesion from Figure 1 is also apparent. The Bosniak II 
cyst remains unchanged.

DISCUSSION

US is often the primary imaging modality for patients with TKs.
While B-mode US is reliable in assessing simple and minimally 
complex cysts, limitations can arise as cystic lesions become solid 
and more complex (Tsili et al., 2021). The classification of cystic and 
solid lesions is crucial in patients with TKs due to their 
predisposition to malignancy, namely RCC (Chandraker and Yeung, 
2025). 

The Bosniak classification system is widely utilised to categorise 
renal cystic lesions based on CT and MRI imaging characteristics, 
but fails to definitively include US (Silverman et al., 2019). With 
contrast enhanced ultrasound (CEUS) becoming more widely 
utilised, it has been found to be an equivalent procedure to CT and 
MRI for initial grading of renal cysts and follow up of Bosniak IIF and 
III cysts. CEUS allows real time information of lesion vascularity 
which can facilitate differentiation between benign and malignant 
lesions without invasive means (Tsili et al., 2021).The use of CEUS 
could reduce unnecessary biopsies or conversely, prompt earlier 
intervention in suspicious cases. CEUS has demonstrated consistent 
and reliable reproducibility (Jin et al., 2024).

ULTRASOUND EXAMINATION

An US of the TK was requested to investigate for an obstruction 
that could be causing hydronephrosis and thus leading to 
pyelonephritis. Local protocols for US scanning
are based upon the guidelines set out by the British Medical 
Ultrasound Society (SoR and BMUS, 2023). Images were acquired 
on arrested respiration of the TK in a supine position in two planes; 
longitudinal and transverse. Calliper function was utilised to 
measure TK length and measure any pathological findings where 
appropriate. A Canon Aplio-i700 machine was utilised to obtain 
images using a curvilinear i8CX1 transducer with a frequency range 
of 1.8 - 6.2 MHz. 

Previous imaging for this patient was reviewed and it was noted 
that the Bosniak IIF cyst demonstrated stability on US over a five 
year period and further follow up was no longer indicated.

DIAGNOSIS & TREATMENT

Previous stability of the Bosniak IIF lesion was demonstrated over 
five years. The new concerning change in vascularity identified on 
US prompted urgent MRI referral and the lesion was definitively 
upgraded to Bosniak IV. Renal biopsy was not performed due to the 
patient’s complex renal history and the potential risk of seeding 
from the cystic component.

Partial nephrectomy is a safe and effective method to treat Bosniak 
IV lesions in TKs (Trushkin et al., 2024). At the time of writing, this 
patient has undergone a partial nephrectomy in another site.
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