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To the Editor:
Autoimmune pancreatitis (AIP) is a peculiar type of chronic pancreatitis typically showing a diffusely

enlarged pancreas with a dramatic response to steroids.1 However, some patients present with atypical

imaging that requires differentiation from pancreatic cancer. In such cases, a 2-week steroid trial may be

helpful in confirming the diagnosis2. However, it is not always easy to evaluate the treatment effect in a

short period. The purpose of this study was to evaluate the usefulness of endoscopic ultrasound elastography

(EUS-EG) combined with strain ratio (SR) in the estimation of short-term treatment effects in patients with

AIP.

Materials and Methods

This was a retrospective study performed at Nagoya University Hospital. The study was performed with

the approval of the ethics committee of Nagoya University Graduate School of Medicine. We

retrospectively reviewed 10 patients out of 147 patients who were diagnosed with AIP in our hospital

between May 2001 and May 2019, who underwent EUS-EG before and after 2 weeks of steroid treatment

and whose SR could be evaluated. A total of 8 men and 2 women with a median age of 68.5 (interquartile

range [IQR], 62-74.5) were included in the study (Table 1). The treatment effect was evaluated after 2

weeks of steroid therapy with contrast-enhanced Computed tomography scanning and EUS-EG, and the

SR and the size of the pancreatic parenchyma were compared before and after treatment. All the procedures

were performed by either a combination of the EG3670URK/3870UTK (Pentax Co., Ltd, Tokyo, Japan)

and the HI VISION Ascendus (Hitachi, Ltd, Tokyo, Japan) or a combination of the GF-UCT-260 (Olympus
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Co., Ltd, Tokyo, Japan) and the Arietta 850 (Hitachi), which can provide higher-quality elastographic

images than other modalities. The region of interest for the elastographic evaluation was manually selected

to include the pancreatic parenchyma and the surrounding tissue with a ratio of 1:1.3 The SR was calculated

based on a previous report4 by selecting two different areas, area A for pancreatic parenchyma and B for

peripancreatic tissue. Because elastographic images tend to show rapidly changing colors, an image that

was stable for at least 5 seconds was required for final analysis. The images were recorded as a movie, and

three optimal still images automatically selected by the ultrasound system were used for calculation of SR.

To limit the selection bias of areas A and B, their elasticity values each were estimated three times in each

image in all patients, and the median value was used for the evaluation. Statistical analyses were performed

using SPSS Statistics 25.0 (SPSS, Inc., Chicago, Ill). The paired t-test was used to compare SR and size of

the pancreatic parenchyma before and after treatment.
Results
Most of the patients showed improvement in pancreatic swelling after 2 weeks of steroid treatment, and the

mean size of the pancreatic parenchyma decreased significantly (mean 20.08 [SD, 2.46]mm to 15.9 [SD,

2.49]mm [P = 0.001]). However, 2 pancreases remained the same size at 2 weeks. In contrast, all 10 patients

showed a decrease in SR, with statistical significance (mean 8.04 [SD, 2.29] to 3.44 [SD, 1.97] [P <

0.0001]) (Fig. 1), although the initial SR values varied across a wide range. All 10 patients underwent

steroid maintenance therapy, and there was no case of relapse in the mean observation period of 15.6 months

(IQR, 3.4-26.1)
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Discussion
In this study investigating the usefulness of EUS-EG combined with SR in the estimation of the short-term

treatment effect of AIP, all 10 patients showed a decrease in SR at 2 weeks, with statistical significance.

Interestingly, 2 out of 10 patients showed a decrease in SR before radiological improvement in pancreatic

swelling, suggesting that the elastic change may happen earlier than the morphological change in AIP.

Strain ratio is a measure that compares the strain between the target area and other reference areas to provide

more objective, quantitative data in strain elastography.5 Because of its simplicity, SR has been used in

multiple studies to evaluate solid pancreatic lesions.5-8 Although these reports show the high diagnostic

ability of SR, the cut-off point varies between the reports, and several problems have been raised regarding

SR. For example, there is no standardization for the reference area9, and the distance from the reference

area to the ultrasound probe significantly impacts the SR measurements.10 Due to these problems, the values

of SR may vary according to each individual. To solve these problems, we compared the SR in the same

patient before and after the treatment so that the reference areas and the target areas would be set in similar

positions to ensure reliability. Based on our results, the best use of SR could be the comparison before vs.

after treatment in the same individual. In conclusion, EUS elastography combined with the strain ratio can

be a new early marker to estimate the short-term treatment effect on autoimmune pancreatitis.
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Table 1. Patient Characteristics
n = 10
Age, median (IQR)

68.5 (62-74.5)

Sex, n
Male

8

Female

2

Parenchymal imaging, n
Diffuse

8

Focal enlargement

2

Serum IgG4, median (IQR), mg/dl

578 (181-1055)

Diabetes mellitus, n
7
(HbA1c > 6.5% at diagnosis)
OOI, n

3

Dose of steroid, mg/day
30

9

35

1

Final diagnosis, n
Definitive type 1

9

NOS

1

IQR: Interquartile range, OOI: Other organ involvement; NOS: Not otherwise specified
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Figure legend

Figure 1. Endoscopic ultrasound elastography images of a patient with autoimmune pancreatitis before (A)

and after steroid treatment for 2 weeks (B). A: Three elastic images of the pancreas prior to treatment

automatically selected by the ultrasound system, showing a homogenous, predominantly blue pattern with

a median SR value of 9.15. B: Elastic images after steroid treatment for 2 weeks showing a heterogeneous,

predominantly green pattern with a median SR value of 3.39.
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Figure 1

