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Fig. 1 Plain pelvic CT scans showing an 8.3 X 6.5-cm left pelvic tumor and a left hydroureter. Arrowheads outlining the tumor.

a. Axial image. b. Coronal image.
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Fig. 2 Diffusion-weighted whole-body magnetic resonance imaging with background suppression (DWIBS) revealed

paraaortic, paracaval, bilateral common iliac and median sacral lymph nodes metastases in addition to the left pelvic

tumor. a. Maximum intensity projection image. b. T2-diffusion fused coronal image. Arrows indicate lymph node

metastases. Arrowheads indicate a left pelvic tumor. DWIBS was performed with a 1.5-T MR system (Ingenia,
Philips Healthcare, Best, the Netherlands) with a b-value of 1000 s/mm’.

invasive urothelial carcinoma of the ureter (hematoxylin and
eosin staining, x 100). Tumor cells grew in solid and sheet
structures with massive coagulative necrosis and partially
invaded into the muscle layer.
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Fig. 4 Clinical course and changes of the diffusion-weighted whole-body magnetic resonance imaging with background suppression findings.

GCarbo, gemcitabine and carboplatin combined chemotherapy; Pembro, pembrolizumab therapy; DWIBS, diffusion-weighted whole-body

magnetic resonance imaging with background suppression.

Fig. 5 The treatment fields of salvage radiation therapy. a. Standard irradiation field (RF1). b. Boost irradiation field (RF2).
Kid, Kidney; Ao, Aorta; LN, lymph node; RF, radiation field.
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Advanced node-positive upper urinary tract urothelial carcinoma successfully treated
with multimodal therapy, including pembrolizumab and radiotherapy, under the
surveillance of diffusion-weighted whole-body magnetic resonance imaging

Hitomi Mizuta, Hideki Takeshita*, Kai Suzuki, Kojiro Tachibana, Makoto Kagawa, Hironori Sugiyama,
Takayuki Nakayama, Akihiro Yano, Yohei Okada, Makoto Morozumi, Satoru Kawakami

Department of Urology, Saitama Medical Center, Saitama Medical University

A 79-year-old female was referred to our department due to a left pelvic tumor (diameter, 8.3 cm) and left hydrone-
phrosis. Cystoscopy and urine cytology showed no abnormal findings, although urinalysis showed atypical cells. Dif-
fusion-weighted whole-body magnetic resonance imaging with background suppression (DWIBS) revealed paraaortic,
paracaval, bilateral common iliac, median sacral lymph nodes swelling, and left pelvic tumor. The open tumor biopsy
specimen showed high-grade urothelial carcinoma. Thus, the patient was diagnosed with left ureteral cTAN2MO cancer.
Despite the placement of the left nephrostomy, the renal function of the patient did not recover and a combination che-
motherapy of gemcitabine and carboplatin (GCarbo) was started as an induction therapy. The treatment course was
monitored using DWIBS. Partial responses (PR) were acquired in the lymph nodes as well as the primary tumor after
three cycles of GCarbo. After the completion of seven cycles of GCarbo, complete response (CR) was achieved in the
lymph nodes while the primary tumor remained to be PR. Thereafter, left nephroureterectomy and retroperitoneal
lymph node dissection were performed. The pathological examination of the resected specimen revealed viable residual
cells spreading outside the ureteral wall and no viable cells were observed in the resected lymph nodes. DWIBS
detected recurrent tumors in the paraaortic and left internal iliac lymph nodes 3 months after the surgery. The salvage
radiotherapy of 54 Gy was then introduced to the recurrent tumors, followed by pembrolizumab. The recurrent tumors
led to CR again on DWIBS after four cycles of pembrolizumab. Furthermore, no evidence of disease was noted for 19
months until the current completion of 26 pembrolizumab cycles.

In this current case, the patient experienced early recurrence based on DWIBS after the conventional combination of
chemotherapy and surgery. However, secondary cure was finally achieved with immunotherapy following salvage
radiotherapy. Thus, the optimal timing for the introduction of immune checkpoint inhibitors and radiotherapy through
meticulous follow-up using DWIBS may improve outcomes in patients with advanced upper urinary tract carcinomas.
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