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Abstract The incidence and detection rates of benign and low-grade malignant pancreatic tumors have risen
yearly. For patients with such tumors, traditional radical resection procedures often result in excessive

loss of normal pancreatic parenchyma, leading to complications such as postoperative insufficiency of
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both exocrine and endocrine functions. Studies have shown that functional-preserving surgeries, such as
minimally invasive enucleation or partial resection surgeries, can maximize the protection of patients'
pancreatic function and improve long-term quality of life. However, for some tumors deep within the
pancreatic parenchyma, accurately locating the tumor and protecting the pancreatic duct pose challenges.
Intraoperative ultrasound (IOUS) has become an ideal intraoperative imaging tool, often referred to as
the surgeon's "third eye" because of its portability, ability to provide real-time high-resolution
information, non-reliance on ionizing radiation, and the fact that it does not require special patient
preparation. With advancements in technology, the application scope of IOUS has expanded beyond its
initially limited diagnostic role to various surgical applications, including identifying non-palpable
lesions, guiding surgical strategies, and staging tumors. In the current era of minimally invasive and
precision surgery, the proficiency of surgeons in using IOUS has become an important issue. This article

reviews the history of IOUS applications, summarizes the advantages and basic usage methods of robotic

IOUS, and shares techniques for applying IOUS in robot-assisted precise resection of pancreatic tumors.
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M1 HI|ABEERSL
Video 1 Robot ultrasound probe

PR BB WA T AR
FEkE  http://www.zpwz.net/zgptwkzz/article/html/PW240429

4 |OUS TEHL 25 A\ FE PR PR JE 45 AE VI BR Y
v FH

fERARS R, BRSO EZ A BN
2, X 10US dE AT 4 1, PEAN AT R
BHREEL, afEdEE, mdy . 28 m.
45 My 7 JE 8 IO 1 ) 22 7 5 2R A5 R R 1 R 7
P, T e 1 5 0 000 56 R o Jigs i I 7 21 4 45 0 R
FE R E o A R R T RLAE AN B IR i - T
(R 15 0 X6 AR G 25 F FE AT AR o 76 R4 T HIL AR N R
J R RS MDD B v, R o B ER AR SS L AT AT AR
WHEAR, AWEEE LESW, Wenr o
AR E R A%, SR B AP A 25 8]y BE R . FEME
MET, BEREE 2N EEE, S5 EH
Shy J R Hp s ARG [ P AR 2 A, S A T
PR AR 25 S S (A 2) BV FE BT A B A
FoAR A, i T B R D T R Y Rl |
i 2 5% ol B4 3 2 IR 1 o T R 5% 3% 9 iR S R
Hh A 2 T 8 RIS ik ) 25 M T BB D o

RAEEH AL, JCHE K2 DAE N BB
L9y SRR A SN - R E B E S B RINE i R il
FAREEE B BE W 5 | 4 e R AR 2 TR R
FIoK, T DAt 8 3k 5 0 2% 2% 1 2 1) A B e, OF
FLRT DA 7 8 Sk W 4 1 R 2 1 P A% Bl . X T gl
B bR S A R AR R T, AT DA kPR H

http://www.zpwz.net

R B A BAGCR P E  T 1 1 Je f
T 3 99 JC R K, e BE AR IR A% S A i rp B )
T T UL S B DX I, T S 8 2 T s S IR 2
T B0 BN A R g5 kg (3) o s, ATkl
TE 45 BE A% AR A 22 8] 0 — A T8I AR B K B
(ATHEHEFERAE) RME T . X A
ARHEA BT R A REA, T J0 R IR
TE I PRS2 B b, A2 BRT R AR RE R R, SCHE AT
TEE RSk AR IR Z 6], 28 35 0 22 R s 5 W 5 1 4%
T 7K A SFC 7 B ik A1) 1

TREDHES

AR e 8 P 2 B8 A R R R A VIR R T R A

Wi EERAEAM

Video 2 Direct localization scan
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Video 2 Direct localization scan
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Video 3  Sterile saline probe isolation
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Video 3 Sterile saline probe isolation
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Figure 1 Probe scanning directions (a: Obtaining the
longitudinal plane by positioning the probe's
long axis parallel to the long axis of the pancreas,
known as the "sagittal plane'; b: Obtaining the
transverse plane by positioning the probe's long
axis perpendicular to the long axis of the
pancreas, known as the ''transverse plane';
black dashed line: long axis of the pancreas)
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Video 4 Opening the Koc n the posterior aspect of the pancreas
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Video 4 Opening the Kocher incision to scan the posterior
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Video 5 Swinging probe for sector scanning
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Video 6 Color Doppler imaging
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Video 7 Suture needle-assisted localization
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Video 8 Intraoperative ultrasound reassessment of wall
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