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Abstract Pancreatic cancer is highly aggressive and often diagnosed at an advanced stage, leaving most patients

ineligible for radical resection. This study retrospectively analyzed four patients with locally advanced or
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advanced pancreatic cancer to evaluate the clinical efficacy and safety of high-intensity focused
ultrasound (HIFU) ablation combined with chemotherapy as a neoadjuvant and conversion therapy. All
cases were reviewed and individualized treatment plans were formulated through a multidisciplinary
team evaluation. All patients received HIFU plus gemcitabine and nab-paclitaxel chemotherapy, with
assessments of tumor volume, vascular involvement, surgical conversion, symptom relief, and adverse
events. Three patients achieved marked tumor shrinkage and reduction of vascular invasion, enabling
successful R, resection without recurrence during follow-up. The remaining patient achieved disease
stability, significant pain relief, and maintained good quality of life under repeated HIFU therapy. All
treatments were well tolerated, and no severe adverse reactions occurred. The combination of HIFU and
chemotherapy demonstrated synergistic local and systemic effects, effectively achieving tumor
downstaging, improving resectability, and alleviating symptoms. As a safe, noninvasive, and repeatable
therapeutic approach, this strategy offers a promising option for patients with advanced pancreatic

cancer. Further large-scale prospective studies are warranted to validate its long-term efficacy and

elucidate underlying mechanisms.
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Figure 1 Clinical data of case 1
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A: Initial CT scan showing a mass in the pancreatic body encasing the celiac trunk and splenic

vessels; B: Histopathological findings from EUS-FNA; C: Pre-HIFU ultrasound localization showing a mass in the

pancreatic neck and body encasing adjacent vessels; D: Follow-up imaging 3 months after HIFU combined with

neoadjuvant chemotherapy showing significant tumor shrinkage and predominant intratumoral necrosis with improved

vascular involvement; E: Follow-up imaging 5 months after HIFU plus neoadjuvant chemotherapy showing further

improvement in vascular invasion, accompanied by splenic artery aneurysm formation; F: Gross specimen following distal

pancreatectomy with splenectomy showing extensive necrosis within the tumor; G: Histopathological findings of the

surgical specimen (HEx200)
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Figure 2 Clinical data of case 2

A: Initial contrast-enhanced CT showing enlargement and focal bulging of the pancreatic body

with encasement of the celiac axis and splenic vessels, and multiple nodular or mass-like lesions around the pancreatic tail

and spleen; B: Pathological findings from EUS-FNA; C: Follow-up imaging 2 months after HIFU combined with

neoadjuvant chemotherapy showing tumor shrinkage and improved vascular involvement; D: Follow-up imaging 4 months

after combined therapy showing further tumor reduction and predominant intratumoral necrosis with continued

improvement in vascular encasement; E: Gross specimen of distal pancreatectomy with splenectomy showing extensive

central necrosis; F: Histopathological findings of the surgical specimen (HEx200)
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Figure 3 Clinical data of case 3
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A: Initial CT imaging showing a mass in the pancreatic head invading the superior mesenteric

vein and its jejunal branches, with involvement of the common bile duct and descending duodenum; B: Histopathological

findings from EUS-FNA; C: Follow-up imaging after 2 cycles of HIFU combined with neoadjuvant chemotherapy showing

reduced tumor size; D: Follow-up imaging after 3 cycles showing further tumor shrinkage; E: Three-dimensional

reconstruction showing the tumor (in yellow) with preserved boundaries from surrounding vessels; F: Gross specimen of

pancreaticoduodenectomy; G: Histopathological findings of the surgical specimen (HEx400)

1.4 %64

BE o, 53% ., LA BRI 1 H 4%,
T 2021 4% 6 J1 18 HUL A e KWl = BBt . A
Bei, B 2 AEMERE, EIRFEREDN
Bk = | AP ERE AR ) T REERER . &4
BEHREAL, BFEIE LA AR T REIAS kg, 2R
HHEPEERARNE, KEEEE R, £ LK
WAEE R R, R VASIFAL, BEFERET
FIGIE 5. BT 0R CT SR & o, AR
1A R B M AR B R E PR A, T A, ek X
B 5 B AL R B AT A R A O, I e S e
T K R L # bk (E4A) o 456 MR bR B A
45 5 (CA19-9>1 000 U/mL . CA125 37.84 U/ml .
CEA 13.42 ng/mL) AW & 58 i, 8 B2 45 i
PSR AE A AT fETE . 2021 4E 6 A 21 H, 17 EUS-FNA

s PTG A, R HE R A A AS R W OR . B AT UL 40
Bl ok WY, MR R, S
Fif 98 2 R 25 2 R AE 08 B S DR 1 T 0 b g
(K4B) .

ZMDT I, 256 % BB HE MG IR o0 #1 .
o BRRAE S BRI il T HIFU BE A 1057 194
UGBTI R BET2021 7S HEZE
WHIFUEYT , ARJF 1 EIEAS Bos, S AR5 5]
WG, #ERA T VASIKRIE R E 0~1,
Jo . BB R A Z AR MEARYT IR T i RN
Fl, AR B E AN RN .

TE 4% % HIFU B A 3 B b yr 3 4 A IR 1%
S A, AT UL kR N SR BE A SUR T B B R
R, R R AR R B HE R # ([14C-G).
BIT 6 A, HUE T B AR E R, AR

http://www.zpwz.net



2002 HE L

5 34 45

2R A B2 i R R ARG R o 3 T I R AR
22 MDT FRIPAG 5, B S0 IR HIFU IR YT o #
ZHAT, BEC RITHEZ7TKHIFUIRYTY . KWk
ViIgi R on, B BT OO A A IR
ECOG VI3 1~2, J5 BEI6 97 S % VI WL S A1) 1 5 2 i

| —__ ________—FR__

B4 4R

frebe BRI, X T R s a2 R 0 e R
Z U St HIFU Y677 1] RE 2 — Bl 20 1 B4R T
HME, A BT IE P PR, R R A B
EIZAR YT R 1 A R S 22 A VAT e d 3 RAEAS |
Z o B i R AE S 3E— 20 Bk

A: WIS CT/RRAR AR AR i i, IR SE MR I T Bl &R B bk (20214E6 H 16 H); B: EUS-

FNAJGFRZESH, C: HIFUEIRIEMLITIEE4 (20214E12 22 H); D: HIFUREHIBMLIT G E4 (20224E12 H 10 H);
E. HIFUHEHIBMEITIS 24 (20234611 A2 H); F. HIFU+FHS LT IE 24 (2024455 20 H); G: HIFU+HE

IFia g (2025420 17H)

Figure 4 Clinical data of case 4

A: Initial CT scan showing a mass in the pancreatic body and tail encasing the celiac trunk and

superior mesenteric vein (June 16, 2021); B: Histopathological findings from EUS-FNA; C: Follow-up imaging after HIFU

combined with neoadjuvant chemotherapy (December 22, 2021); D: Follow-up imaging after HIFU combined with

neoadjuvant chemotherapy (December 10, 2022); E: Follow-up imaging after HIFU combined with neoadjuvant

chemotherapy (November 2, 2023); F: Follow-up imaging after HIFU combined with neoadjuvant chemotherapy (May 20,

2024); G: Follow-up imaging after HIFU combined with neoadjuvant chemotherapy (February 17, 2025)
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