http://aammt. tmmu. edu. cn Py 2275 R 22731, 2026, 48(3) 337

W - i R B 2

R AT IR K R A MIF AT RERA EUS-FNA BRI AR ZE 51
W e T 2 - — TR 32 Xt R

A AL &TRER, T AR R A R o I S AR EB R, DO
PG S A E 2R, U R

(FE] HM B R 2 W 7774 (macroscopic on-site evaluation , MOSE ) BE 75 $2 7t 22G/25G
FNA FRA L0 2 21 4% (macroscopic visible core , MVC) B AT FRALCR , S T2 S bR AS 70 2 2R Kk BRI
WERfE . Jiids AR AL RTRETE | FEAILAS SO BRI 2290 A 2023 4F 2 H % 2024 4 8 H hLAR
e = AR ERIHAN BT 8BS N B 5 S T 404 27 ] 3l A (endoscopic ultrasound-guided fine
needle aspiration, EUS-FNA ) () g i S04 67 f8 35 90 il o B35 i At TR AL AR L BB HILIF 5148 12 1 Bl 22
A ZH (5 —4F R FHAL 45 MOSE , 45 — 4+ % JH ik B MOSE ) &, B 4H (45 —%F % 2t B MOSE, %5 — 4 % 1L 5:
MOSE) . 24 R MOSE 4% .0 Z50Ch « OG5 BT a [ 35~1 700 LUX, SGIE & GTH 548 A 83 1 iE
HRIE S [E 2 K 37. 2 mm, LAMVC =4 mm & SCHPRAR T o BB RA8ER 0 2 bR A 78 2 R IR 45
JRIFE AT R A B A 2 2L IS W A R . IS 1 VR TR, O 2 IS Ol B2 B o3 A B T 43
H) FrEL BRI . S50 MR MOSE H AU bRAS 78 & 5 % 7 T14 4 MOSE #1[70. 0%
(95%CI:59. 9%~78. 5%) vs 43. 3% (95%CI : 33. 6%~54. 6%) , *=13. 714, P<0. 001 ], Y E45 7 J5 1 , 2K
K. MOSE £H A% 40 it 5 3532 W7 ME T 2R [ 94. 49%(95%CI: 87. 7%~97. 6%) vs 85. 6%(95%CI: 76. 8%~91. 4%),
X'=4.9, P=0. 021) M £H 28 255 B2 Wr i i R [ 95. 6%(95%CI: 89. 1%~98. 3%) vs 83. 3%(95%CI: 76. 8%~
91. 4%),x°=7. 69, P=0. 003 |44 i Z i TH44: MOSE 4H . 7E4F R 20 53 B b s L 78 15 1L 87. 89%(79/90)
(922G £, Bl B MOSE 41 5985 78 75 Z[ 65. 8% (95%C1 : 55. 1%~76. 5% ) vs 41. 8% (95%CI : 30. 7%~
52.9%) , P=0.003] . 4il Jifd i2 W #E 5 % [93. 7% (95%CI - 88. 1%~99. 2%) vs 84. 8% (95%CI: 76. 7%~
92.9%) , P=0.039] . 2 21 & Wr i 1 % [94. 9% (95%CI : 90. 0%~99. 9% ) vs 82. 3% (95%CI: 73. 7%~
90.9%) , P=0. 013 ] Fbf& 5 MOSE LA 5. 451 i R MOSE BE# T+ 22G/25G FNA b4 MVC (1)
ATALARASCER | S I B i AR 70 J 38 S B2 W B 1

(SRR WA NEET S T e 2R AR ; RN s B 1Al

[FREESZES] R197.39;R446. 8;R735.9 [ XHERARARRD ] A

Improved visualization with an adjustable-light modified macroscopic on-site
evaluation technique enhances specimen adequacy and diagnostic accuracy in EUS-

FNA for pancreatic lesions: A randomized crossover trial

ZHOU Xi', SHAN Jing"’, DENG Mengyi’, LUO Dan’, ZHAO Ming', SUN Xiaobin', JIANG Lin'  'Department of
Gastroenterology, the Third People’ s Hospital of Chengdu, Chengdu , Sichuan; “College of Medicine, Southwest
Jiaotong University, Chengdu, Sichuan , China

[Abstract] Objective Determine whether a modified macroscopic on-site evaluation (MOSE)

[(E€WB] Wi = ARELBRFI H (2023P121) ; LA R = A K EBE I RIFFT 141 (CSY-YN-01-2023-049)
[#EE1EE] 2% #k, Email: 23963201@qq. com

2097-0927/Copyright © 2026, FfiA=%20 K2 (5 = 4B R %) o R HORICCE G CC BY #77] B (https: //ereativecommons. org/licenses/by/4. 0/)
SIS A, Budd BG4 SR L IR R 2B P BRI 35 B T EUS-FNA B IRARAR 78 12 R 5512 Wil ¢ . — IR SR TR
RIG[T]. A4 R2E2E4],2026,48(03) : 337-344. DOI: 10. 16016/j. 2097-0927. 202510082.

Citation:ZHOU X, SHAN J,DENG M Y, et al. Improved visualization with an adjustable-light modified macroscopic on-site evaluation technique enhances
specimen adequacy and diagnostic accuracy in EUS-FNA for pancreatic lesions: A randomized crossover trial[J]. J] Army Med Univ,2026,48(03) :337-344.
DOI:10. 16016/j. 2097-0927. 202510082.



338

Bl 2242 R K22 41z, 2026, 48(3)

technique, by enhancing visualization of the macroscopic visible core (MVC) in 22G/25G fine needle
aspiration (FNA) specimens, improves specimen adequacy and pathological diagnostic accuracy. Methods
This single-center, prospective, randomized crossover trial enrolled 90 consecutive patients with solid
pancreatic lesions scheduled for EUS-FNA from the Department of Gastroenterology at the Third People’ s
Hospital of Chengdu between February 2023 and August 2024. Patients were randomly assigned (1 : 1) via a
computer-generated sequence to Group A (first pass using traditional MOSE, second pass using modified
MOSE) or Group B (first pass using modified MOSE, second pass using traditional MOSE). The core
modification was the use of an adjustable white light source from 35 to 1 700 LUX at a fixed distance (37. 2 mm)
from the slide. Specimen adequacy was defined as MVC=4 mm. The primary outcome was the specimen
adequacy rate between groups. Secondary outcomes included the diagnostic accuracy of cytopathology and
histopathology. Bias was controlled through blinded assessment (pathologists and data analysts were unaware
of group allocation) and standardized operating procedures. Results The specimen adequacy rate was
significantly higher in the modified MOSE group (70. 0%, 95%CI: 59.9 to 78.5%) than in the traditional
MOSE group (43. 3%, 95%CI: 33.6 to 54.6%; x*=13.714, P<0.001). The modified MOSE group also
demonstrated superior diagnostic accuracy for both cytopathology [ 94. 4%(95%CI: 87. 7%~97. 6%) vs 85. 6%
(95%CI: 76.8%~91. 4%), x’=4.9, P=0.021) and histopathology of tissue strips [95. 6%(95%CI: 89. 1%~
98.3%) vs 83.3%(95%CI: 76. 8%~91. 4%), x’=1. 69, P=0. 003]. Subgroup analysis based on needle gauge
demonstrated that for the 22G needle, which constituted 87.8% (79/90) of cases, the modified MOSE
demonstrated statistically significant advantages over the traditional MOSE in the following outcomes:
specimen adequacy rate [65. 8% (95%CI: 55. 1% to 76. 5%) vs 41. 8% (95%CI: 30. 7% to 52. 9%), P=0. 003],
cytological diagnostic accuracy [93. 7% (95%CI: 88. 1% to 99.2%) vs 84. 8% (95%CI: 76. 7% to 92.9%),
P=0. 039], and histological diagnostic accuracy [94. 9% (95%CI: 90. 0% to 99. 9%) vs 82. 3% (95%CI: 73. 7%
to 90.9%), P=0.013]. Conclusion Modified MOSE can enhance the visualization of the MVC in
specimens obtained by 22G/25G FNA, thereby improving the specimen adequacy rate and pathological
diagnostic accuracy.
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Exclusion criteria: Hemorrhagic diseases or

Solid pancreatic lesion
Undergo 22G/25G

use of antiplatelet drugs;@Confirmed or

Inclusion criteria: (D220 years old; @Imaging shows solid

Fy

possible pregnancy;@Refusal to participate in

this study A 4

> pancreatic lesion; @Requires EUS-FNA for pathological
diagnosis; @Signs informed consent

Enroll 90 patients

Random grouping (simple randomization

A 4

[
—

method)

Group A (n=45) l
First needle Traditional MOSE
Second needle Modified MOSE

Group B (n=45)

Modified MOSE

l

A 4

Traditional MOSE

by endoscopic

FNA procedure performed

ultrasonography physician

}

After each puncture, push the tissue strip onto the
glass slide with the needle core for photo
documentation; measure MVC length under
traditional MOSE and modified MOSE respectively:
MVC < 4mm, (-); MVC 2 4mm, (+)

2

¥

Cytological smear pathology l

Histopathological examination

No failed cases

l

Compare diagnostic rates of cytological
smears and tissue strips guided by
modified MOSE vs. traditional MOSE

E1 FEARCME S {IEE EUS-FNA fEH A X3 BN RTRER
Figure 1 Flowchart of the randomized crossover trial comparing modified and traditional MOSE for EUS-FNA

in patients with solid pancreatic lesions

Each scale mark
represents 5 mm

Adjust light source brightness

B2 RWEATBEXRENRES
Figure 2 Specimen stage of the modified MOSE device

incorporating an adjustable white-light source
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A: Visualization under traditional MOSE (light off) ;
B: Visualization under modified MOSE (light on)

B3 7EfE% MOSE i R MOSE T3 22 22G FNA Z 7l
RIGHIHERAEK
Figure 3 Comparison of tissue strips obtained using a 22G
FNA needle, as visualized by traditional versus

modified macroscopic on-site evaluation (MOSE)
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Table 1 Baseline characteristics of the patients
[n=90,n(%), M(PZS,P75) XS]

Characteristic Value
Agelyears 65.00+10. 00
Gender

Male 49(54. 4)
Female 41(45.6)

. a
Puncture site

Pancreatic head 47(51.6)

Pancreatic neck 11(12. 1)

Pancreatic body 12(13.2)

Pancreatic tail 21(23.1)
Puncture route”

Stomach 44(47.8)

Duodenum 48(52.2)
Needle gauge

22G 79(87.8)

25G 11(12.2)

Lesion size/mm

Length 26.00(20. 69,33. 80)

Width 24.95(18.75,33.23)
Lesion type

Malignant 79(87.8)

Benign 11(12.2)

a:n=91,b:n=92

2.2t MOSE 28 4= 7 B MOSE 48 4} 48 4% & A % &
7 A
FEA4% 58 MOSE 41 rh 41 4 38 /2 8 (MCV =4 mm) f&
43.3%(39/90) , % KL MOSE £H ' 4H £ %5 J& 3R 2 70. 0%
(63/90) ; 7E4% 4 MOSE 1 21 21 78 &£ R (MCV<4 mm)
J& 56.7% (51/90) , M K MOSE H1 41 21K 3¢ & K 2
30. 0%(27/90) , P<0. 001 (x* M 13. 714) , Pifh J7 i 4 41
LR A REER,
2.3 H % MOSE A= B MOSE 2064 8 i 52 i i (4R 2%
Fug iy kA
53 A% 58 MOSE Flei & MOSE 41 H i) 41 e 27 Uk
KA R R B W S R A2 W LR THIRS i
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Table 2 Comparison of diagnostic performance between modified and traditional MOSE : accuracy, sensitivity,

and specificity for FNA cytological smear and tissue strip[ %(95%CI) ]

Cytological smea r

Tissue strip

Group

Accuracy Sensitivity

Specificity

Accuracy Sensitivity Specificity

Traditional MOSE ~ 85. 6(76. 8~91. 4)

83.5(73.9~90. 1) 100.0(71.5~100.0) 83.3(76.8~91.4)

81.0(71.0~88.1) 100.0(71.5~100.0)

Modified MOSE 94.4(87.7~97.6)  93.7(86.0~97.3) 100.0(71.5~100.0) 95.6(89.1~98.3)  94.9(87.7~98.0) 100.0(71.5~100.0)
X 4.90 4.90 7.69 7.69
P 0. 021 0. 021 0. 003 0. 003

%3 22GFNA 1B T8 R MOSE 5% MOSE 2 i Z R 7 B EA L[ %(95%CI) ]

Table 3 Comparison of diagnostic yield and specimen adequacy between modified and traditional MOSE

in the 22G FNA needle type[ %(95%CI) ]

Group Cytological smear accuracy

Tissue strip accuracy

Adequacy(MCV =4 mm)

Traditional MOSE 84.8(76.7~92.9)
Modified MOSE 93.7(88.1~99.2)

82.3(73.7~90.9)
94.9(90.0~99.9)

41.8(30.7~52.9)
65. 8(55.1~76.5)

¥ 4.000
P 0.039

5.790 8.757
0.013 0. 003
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