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Contrast-enhanced harmonic EUS with
time-intensity curve analysis useful for diagnosis of
pancreatic metastasis from renal cell carcinoma
(with videos)
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Pancreatic metastasis from a renal cell carcinoma (PRCC) is rare,
and diagnosis difficult. Recently, EUS-related procedures, including
elastography, contrast-enhanced harmonic EUS (CE-EUS), and fine-
needle aspiration (FNA), have been used as diagnostic tools for pan-
creatic tumor cases. Reported here are findings obtained with EUS-
related procedures for PRCC diagnosis.

A 59-year-old woman underwent a computed tomography examina-
tion, which indicatedmultiple pancreatic tumors [Figure 1]. EUS find-
ings revealed round tumors, in the head, body, and tail of the pan-
creas, with diameters of 15, 15, and 39 mm, respectively [Figure 2].
Furthermore, elastography results showed homogeneous blue pat-
terns in the head and body tumors and a heterogeneous blue-
predominant pattern in the tail tumor [Figure 3]. CE-EUS revealed
hyperenhancement in the early phase in all 3 [Figure 4, Video 1].
Similar time-intensity curve (TIC) and calculated values were noted
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Figure 1. Computed tomography images. Hyperenhancement of tumors in th
Tumor in head. (B) Tumor in body. (C) Tumor in tail.
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for all tumors regardless of size or location [Figure 5, Table 1]. A
final diagnosis was successfully determined based on FNA results
[Figure 6, Video 2].
Video 1

Contrast-enhanced harmonic EUS findings, which included hyper-
enhancement and slow washout, were used for analysis of pancreatic
metastasis from a renal cell carcinoma. The video is only available at
the official website of the journal (http://www.eusjournal.com).

Video 2

Fine-needle aspiration from tumor in the head. An EZ Shot 3 Plus,
22G (Olympus, Tokyo, Japan) was used. Video is only available at
the official website of the journal (http://www.eusjournal.com).
e head, body, and tail of the pancreas in the arterial phase was noted. (A)
Although FNA can provide definitive results, those are not always ac-
curate[1]; thus, an alternativemethod is neededwhen an adequate sam-
ple cannot be obtained. Diagnosis of PRCC requires differentiation
from other pancreatic tumors, especially pancreatic neuroendocrine neo-
plasm (PNEN). Elastography findings showing a blue-predominant
pattern indicate possible malignancy,[2] although additional evaluation
is required for differentiation fromPNEN.Takada et al reportedprecise
CE-EUS values for TIC analyses of PNEN,[3] including enhancement
ratio (ER) values of 1.51 for G1/G2 and 0.77 for G3/neuroendocrine
carcinoma (NEC), whereas the reduction rate at 120 s (RR120) for each
was 0.37 and 0.82, respectively. Precise TIC value for PRCC has not
been reported. The ER of the present PRCCs was 2 units, beyond
the value for PNEN, whereas the RR120 value was 0.3 units, equiv-
alent to G1/G2 and lower than G3/NEC. Our results indicate that
a high ER value suggests PRCC possibility. Furthermore, the low
RR120 values were useful for differentiation from G3/NEC.
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Figure 2. EUS images. Conventional EUS revealed round isoechoic tumors, in the head, body, and tail of the pancreas. (A) Tumor in head. (B) Tumor in body.
(C) Tumor in tail.

Figure 3. EUS elastography images. (A) Tumor in head. Homogeneous blue pattern suggesting malignant tumor. (B) Tumor in body. Homogeneous blue
pattern suggesting malignant tumor. (C) Tumor in tail. Heterogeneous blue-predominant pattern suggesting malignant tumor with necrosis.
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Figure 4. Contrast-enhanced US images at peak. Images were obtained using contrast-enhanced harmonic EUS (EU-ME2 PREMIER PLUS; Olympus,
Tokyo, Japan) at peak intensity after injection of perflubutane (Sonazoid; GE Healthcare Pharma, Tokyo, Japan). (A) Tumor in head. (B) Tumor in body. (C)
Tumor in tail.

Figure 5. Time-intensity curve analysis results. Characteristic visual findings showing hyperenhancement and slow washout in 3 tumors were objectively
obtained. Yellow line shows contrast intensity of pancreatic tumor. Light blue line shows contrast intensity of surrounding pancreatic parenchyma. Red
line shows base echo intensity of pancreatic tumor before injection of the contrast agent. Blue line shows base echo intensity of surrounding pancreatic
parenchyma before injection of the contrast agent. (A) Tumor in head. (B) Tumor in body. (C) Tumor in tail.

Table 1

Calculated results from time-intensity curve analysis.

Igain of tumor (dB) Igain of pancreas parenchyma (dB) ER RR120

Head 183.32 91.66 2.00 0.30
Body 213.90 100.00 2.14 0.34
Tail 161.20 72.20 2.23 0.35

ER: elevation rate [ER is (Igain of tumor)/(Igain of pancreatic parenchyma)]; Igain: peak intensity-base intensity; Igain of tumor/Igain of pancreatic parenchyma; RR120: reduction rate at 120 s; peak intensity-intensity at 120 s/
peak intensity.

Figure 6. Histopathological findings. Referral to previous nephrectomy specimen findings confirmedmetastasis from RCC. (A) FNA specimen from tumor in
head. (B) High-power view of FNA specimen. (C) High-power view of nephrectomy specimen. FNA: fine-needle aspiration.

Saima et al. � Volume 13 � Issue 3 � 2024 www.eusjournal.com

203

http://www.eusjournal.com


Saima et al. � Volume 13 � Issue 3 � 2024 www.eusjournal.com
CE-EUS findings with TIC analysis are considered to be effective
for PRCC diagnosis, whereas accumulation of quantified data will
lead to a definitive diagnosis strategy.
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