L))

Check for
updat

Letter to the Editor
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graft as a post-transplant lymphoproliferative disorder: a case
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Introduction

Due to the long-term use of immunosuppression regimens
to prevent allograft rejection, solid organ transplant
recipients have an increased risk of malignancy compared
with the general population (1). The most common
malignancies with an elevated risk in solid organ transplant
recipients are non-Hodgkin lymphoma, Kaposi sarcoma,
lung cancer, liver cancer, kidney cancer, and skin cancers
(non-melanoma like). Additionally, kidney transplant
recipients have the highest risk of developing kidney
cancers (1). Kidney transplant recipients have a seven-
fold risk of renal cell carcinoma and a three-fold risk of
urothelial carcinoma (UC) compared with the general
population (2). UC in the native urinary tract, especially the
upper tract, is the most common malignancy after kidney
transplantation in China, and is even more common than
bladder cancer (3,4). However, reports of UC following
kidney graft and ureter graft are uncommon (5,6).

A post-transplant lymphoproliferative disorder (PTLD)
is a lymphoid and/or plasmatic proliferation that occurs
in patients receiving chronic immunosuppression for solid
organ transplantation or allogeneic hematopoietic stem
cell transplantation. PTLD is one of the most common
malignancies complicating solid organ transplantation
(excluding non-melanoma skin cancer and iz situ cervical

cancer), and accounts for approximately 20% of all cancers
(7,8). PTLD can range from benign hyperplasia and
infectious mononucleosis to lymphoid malignancy (1).

The imaging manifestations of the patient described in
this study include a significantly enlarged mass in the renal
pelvis of the kidney graft extending to the parenchyma, and
mild-moderate enhancement. The manifestations observed
in this patient were similar to those of PTLD. This patient,
who had UC in the kidney graft, was misdiagnosed with
PTLD. Due to different therapeutic approaches for these
two malignancies, prompt ultrasound (US)-guided tissue
biopsy to identify cancer types is essential for accurate
treatment.

Case presentation

A 56-year-old male patient with a 10-year history of diabetic
nephropathy was diagnosed with chronic renal insufficiency
8 years ago, and underwent a kidney transplant 7 years ago
(8 and 7 years ago in relation to the writing of this paper).
One year after the kidney transplant, he had kidney graft
dysfunction due to human polyomavirus [BK virus (BKV)]
infection, and was treated with leflunomide and regular
dialysis. Six years after the kidney transplant, the patient
was hospitalized due to painless gross hematuria without
any obvious precipitating factor. The US of the kidney
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Figure 1 B-mode US, CDFI, and MRI findings of the patient at his first admission. (A) B-mode US showed a relatively well-defined
hypoechoic mass located in the renal pelvis of the kidney graft, which extended into the renal lower pole parenchyma. (B) CDFI showed
a small amount of blood flow signal in the mass. (C) MRI showed a round-like soft-tissue signal shadow at the lower pole of the atrophic
kidney graft, protruding into the renal sinus, and a heterogeneous high signal on DWI. The yellow arrows indicate the location of the
lesion. The red arrows indicate the blood flow signals in the lesion. US, ultrasound; CDFI, color Doppler flow imaging; MRI, magnetic

resonance imaging; DWI, diffusion-weighted imaging.

Figure 2 CE-CTU imaging confirming the solid mass. (A) The plain scan revealed an irregular occupying lesion in the lower pole of the

atrophic kidney graft, involving the parenchyma and collecting system. (B) The enhanced scan showed mild enhancement of the solid mass.

The yellow arrows indicate the location of the lesion. CE-CTU, contrast-enhanced computed tomography urography.

graft showed a 2.6 cm x 2.0 cm relatively well-defined
hypoechoic mass located in the renal pelvis, which extended
into the renal lower pole parenchyma (Figure 14). Color
Doppler flow imaging (CDFI) showed a small amount of
blood flow signal in the mass (Figure 1B). Pelvic magnetic
resonance imaging (MRI) revealed the same findings as
previous imaging examinations, including a heterogeneous
high signal on diffusion-weighted imaging (DWI), and no
abnormality visible in the bladder (Figure 1C). Contrast-
enhanced computed tomography urography (CE-CTU)
revealed a 2.8 cm x 2.5 cm irregular occupying lesion
in the lower pole of the atrophic kidney graft, involving
the parenchyma, and mild enhancement in the collecting
system (Figure 2). The patient refused biopsy and surgery,
opting instead for regular check-ups and close monitoring.
Nine months later, the patient was re-hospitalized due
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to a loss of appetite and a weight loss of 5 kg. US showed a
significantly enlarged mass, 5.0 cm x 4.6 c¢m in size, whose
margin was consistent with the margin of the atrophic
kidney graft without hydronephrosis (Figure 3A4). A small
amount of blood flow signal in the mass was detected by
color Doppler US (Figure 3B). The MRI results were also
suggestive of a significantly enlarged mass in the kidney
graft with a heterogeneous high signal on DWI, suggestive
of PTLD (Figure 3C). Subsequently, a contrast-enhanced
ultrasound (CEUS) examination was performed to examine
the perfusion pattern of the mass. After injecting the
contrast agent, the edge of the mass started enhancing at 16
seconds in the arterial phase, showing hypo-enhancement
during the arterial and parenchymal phases, central non-
enhancement, and an early washout pattern (Figure 4). In
summary, the results suggested a malignancy and a high
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Figure 3 B-mode US, CDFI, and MRI findings of the patient at his second admission. (A) B-mode US showed that the size of the mass had
gradually enlarged, and the margin was consistent with the margin of the atrophic kidney graft. (B) CDFI showed a small amount of blood
flow signal in the mass. (C) MRI also showed a significantly enlarged mass, and a heterogeneous high signal on DWI. The yellow arrows
indicate the location of the lesion. The red arrows indicate the blood flow signals in the lesion. US, ultrasound; CDFI, color Doppler flow

imaging; MRI, magnetic resonance imaging; DWI, diffusion-weighted imaging.

Figure 4 CEUS manifestations of kidney graft. (A) CEUS revealed that the edge of the mass started enhancing at 16 seconds in the arterial
phase. (B) CEUS during the arterial and parenchymal phases revealed that the peak enhancement of this mass was the same as that of the
surrounding renal parenchyma, which was called hypo-enhancement, and an irregular non-enhancement area in the mass. (C) At 1 min 49

s, CEUS revealed that the mass had an early washout pattern. The yellow arrows indicate the location of the lesion. The red arrow indicates

the non-enhancement area in the mass. CEUS, contrast-enhanced ultrasound.

possibility of PTLD.

Whole body positron emission tomography-computed
tomography (PET/CT) revealed a significantly high uptake
mass [standardized uptake value (SUV) maximum: 19.4] in
the kidney graft, but no abnormal foci of increased uptake
in the scanning area bones, pelvis, and bilateral inguinal
regions (Figure 5). Given the patient’s history, a diagnosis
of PTLD was considered. PTLD was suspected for a
number of reasons. First, a bulky focal hypoechoic mass was
detected that did not protrude beyond the contour of the
kidney graft and did not cause hydronephrosis. Second, the
imaging scans showed significant enlargement of this mass,
and CEUS showed hypo-enhancement of the mass and
an early washout pattern, indicative of malignant growth.
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Finally, in conjunction with the imaging findings, the
patient’s clinical data indicated a diagnosis of PTLD.
During the second hospitalization, a percutaneous biopsy
guided by US from the renal mass of the kidney graft
revealed poorly differentiated carcinoma. Radical kidney
graft nephroureterectomy was then performed. The post-
operative histopathological results revealed high-grade UC
with necrosis, involving the renal parenchyma of the kidney
graft and peri-pelvic fat, but not the renal fibrous capsule
and the ureter of kidney graft. Cystoscopy showed no mass
in the graft ureteral orifice, but the bladder mucosa was
affected. The patient continued to receive regular dialysis
but did not receive adjuvant chemotherapy or radiotherapy;
no tumor recurrence was observed during the 5 months
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Figure 5 ""F-FDG whole body PET/CT findings for the patient. (A) The MIP image showed a significantly high uptake mass in the lower
pole of the atrophic kidney graft (SUVmax =19.4), and a high uptake lesion at the rectosigmoid junction (SUVmax =6.2). PET (B), CT (C),
and fused PET/CT (D) of the cross section showed an abnormal FDG-avid lesion in the kidney graft. No other foci of abnormally high

radioactive uptake were observed in the rest of the entire body. The yellow arrows indicate the location of the lesion in the kidney graft.

FDG, fluorodeoxyglucose; PET/CT, positron emission tomography-computed tomography; MIP, maximal intensity projection; SUVmax,

standardized uptake value maximum.

after the operation.

All procedures performed in this study were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient for publication of this article
and accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

Discussion

The overall level of immunosuppression is the
principal factor increasing the risk of malignancy after
transplantation. Notably, the incidence of PTLD is
highest in the first year after transplantation, the time
of most intense immunosuppression, and then falls, and
rises again 5 years post transplantation (9). Kidney graft
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recipients receiving a low-dose cyclosporine regimen have
a lower incidence of all secondary cancers, particularly skin
cancers, than those receiving a normal-dose regimen (10).
The risk of malignancy appears to vary depending on the
immunosuppressive agents; for example, data from one
series suggest that the use of tacrolimus increases the risk
of malignancy following kidney transplant (11). In our
case, the patient received tacrolimus-based therapy, and
developed UC of the kidney graft 6 years after the kidney
transplant.

Kidney transplant recipients have a three-fold greater risk
for UC than the immunocompetent population, and in the
East this risk can be as high as 14 folds (12). A multivariate
analysis reported that the risk factors for the development
of UC after renal transplantation included BKV infection
and a history of smoking (13). BKV nephropathy is an

important cause of graft dysfunction in kidney transplant
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patients. Latent BKV infection in the urinary epithelium
is known to be reactivated in immunosuppression, causing
nephropathy, hemorrhagic cystitis, ureteral stenosis, and
malignancy (14,15). Reactivation of BKV may contribute to
tumorigenesis, mainly through the inactivation of the tumor
suppressor retinoblastoma protein (pRB) and the tumor
suppressor protein 53 (p53) by T-antigen (16). The patient
in this case had a 20-year history of smoking, despite having
quit, and a history of BKV infection with kidney graft
dysfunction.

In this case, a gradually enlarging, well-defined, and
homogeneous hypoechoic mass was observed in the renal
pelvis of the kidney graft, extending into the renal lower
pole parenchyma. This was highly similar to the US
findings reported by Russ (17) of post-transplant lymphoma
involving the kidney graft, but differed from the typical
sonographic manifestation of UC of the renal pelvis.
Generally, UC in the renal pelvis presents as a hypoechoic
mass in the renal pelvis on imaging, often accompanied
by hydronephrosis (which was absent in our case), and
the mass typically extends into the ureter and bladder,
but rarely extends into the renal parenchyma. Thus, the
imaging in this case was very atypical. Additionally, the
bulky focal hypoechoic mass observed in our case had edges
that aligned with the renal margins, but did not cause any
alteration to the renal morphology. These observations
suggested a diagnosis of PTLD and represent the primary
reasons for our misdiagnosis.

Due to real-time microvascular perfusion, CEUS is a
remarkable technology for monitoring lesions in kidney
transplants. CEUS also has no nephrotoxicity and thus
is more suitable for patients with renal dysfunction. The
patient in this case was already undergoing regular dialysis.
During the first hospitalization, an enhanced CT scan
was conducted. After each enhanced CT scan, immediate
dialysis was necessary, making the entire process quite
cumbersome. Thus, during the second hospitalization,
CEUS was used as an alternative diagnostic tool to observe
the internal structure and perfusion of the mass. CEUS
enables the dynamic assessment of the vascularization,
blood circulation, and contrast agent uptake in kidney graft
lesions, and its specificity and sensitivity are similar to those
of enhanced CT/MRI (18,19). However, unlike CT and
MRI that use contrast agents in renal imaging, CEUS only
produces the corticomedullary phase and nephrographic
phase, and not the excretory phase. There are limited
reports on the use of CEUS to detect renal pelvic UC
and lymphoma, and even fewer reports exist on the use of
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CEUS to detect these two diseases in kidney grafts.

Distinguishing PTLD from UC using CEUS is
challenging. Both diseases exhibit similar perfusion
patterns on CEUS, specifically hypo-enhancement during
the arterial phase (18-20). In this case, CEUS showed
hypo-enhancement in the renal mass of the kidney graft
during both the arterial and parenchymal phases, and an
early washout in the late phase. These findings suggested
malignancy only. Moreover, the non-enhancing area in
the mass detected by CEUS indicated necrosis, but this
observation lacked specificity. This is because necrosis can
occur in almost all tumors when they reach a size of 5 cm or
larger. For example, Du et 4l. reported PTLD in a kidney
graft that also exhibited necrosis (18). Necrosis is rarely
observed in renal pelvic UC, but in this particular case, the
necrosis was relatively obvious.

The main options for the initial treatment of PTLD
are reduction of immunosuppression, immunotherapy
with anti-cluster of differentiation 20 (CD20) monoclonal
antibody rituximab, chemotherapy, radiotherapy,
or a combination of these. Conversely, radical
nephroureterectomy is a standard treatment for UC in
transplanted kidneys. Due to the distinct therapeutic
approaches for these two malignancies, timely and accurate
disease diagnosis is essential. US-guided biopsy is a well-
established technique that is widely used in clinical practice.
It was difficult to perform the differential diagnosis
using CEUS in our case; however, CEUS can effectively
distinguish solid parts from necrotic areas, thereby further
improving the success rate of both biopsy and diagnosis.

Conclusions

In conclusion, the imaging manifestations of UC in the
kidney graft in our case were atypical, and as a result,
the imaging diagnosis was unreliable. Thus, the imaging
findings had to be integrated with clinical data to make the
diagnosis. More importantly, a prompt US-guided tissue
biopsy had to be performed to identify the cancer types,
which was essential for accurate treatment.
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