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Abstract

Hepatic hemangioma is the most common benign tumor of the liver. Microwave ablation is an im-
portant minimally invasive treatment method for it. However, due to the obstruction of lung air, the
treatment of lesions in special areas such as the top of the liver under ultrasound guidance is prone
to incomplete ablation or damage to adjacent organs. The artificial pleural effusion technique can
improve the ultrasound field of view and provide a new solution to this problem. However, there
has been no research on the systematic integration of ultrasound guidance, artificial pleural effu-
sion technology and microwave ablation. Based on existing clinical studies, expert consensus and
guidelines, this article reviews the superiority, efficacy and safety of ultrasound-guided microwave
ablation assisted by artificial pleural effusion for hepatic hemangioma.
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I 003988 A PP AT A 5 DL R PR RT3 T SR, 2 RVACRL A AR R B[ 1] o JHF I AR ) 3
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RIREDR (5 T BN T 51 R IESR . BEAK . AR AT 2% B R (A L Tk ), B I L A
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1:5~1:3), i KFRE N 30~60 % . [E A5 [H N Edm REAEDT, #ltn Tang & 4T 17— IU3L g4 5143 3B
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2.2. IEPRIEIR
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WRICIEIRE), A WA, AR RO LR BB K I R I A n] R R D R 38 A B 2H 2 B2 B i = AR
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2.3. 1SHf

JF IR W £ B RRAAE, WlEA. CT Al MRI 5. IFMER I EEA AR s, ot
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PR AT A 96 1) SRR AR A R A BRA T2 W 0L 288 1 5 B

2.4. JRYTIRAE
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DR B R PO A K T #6A Y7 [10]. ARBRIT IR I SR RS . FARIEIT . o BT IRl
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FARIGIT RN ME R L GERa IR TBG &M T W SRR IR sl JF 7™ H 0 AORE (U AR S i) £
BA[23]. FARGBTTUAITEFAR LIRS TR, BEGEFARBIPEF ARG E N AR b EED R
JEAEBE E SR, AEX A T I S R A AL kL, 3RAEXERE BN, FARE T AR AL if e R il
B AT DIER . FFBCOIBR . AT DIER el KR I OIBR BRI AE TR o8I BR AR R RE fR B 5 2 IR
HFEEE, SRRt s B A, BT IR B TR M IR SR e . AR AE T
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itz —[3]. FARIITHIEE R EAEAR PRI JEEEAE, JCHRE AR K ML A JHAE i B sl s A i
B, TARMEREMIF AR XSS 25 T B, PAREE SR RR . ATIhaE RAFIREE, iR vEek
ST B R B T AR R [12] [24].

2.5.2. HiHEETT

FTH Rl DAL R M o ISR ) — ZRVA T T IR R, T 8 ORI 22 67 Jis e PR o N B J0E VR L,
AT R (REA) R B T i (MWAY) o 554509 il d et v 400 FEL I 7= A F R A Ak g [ A 08, 3 FH - /s I /898
(<10cm). HEZRIRER BN PR MIAELE T T SRR R LA (10908 Kk V8 AR o 1 e Vi i A
I AT R PR A FRE, FHIRTE R YEREVE R OR, 2t/ TS T K R B AR T
f9p H[4] [5] [25]. MWA VYT HI5E AT Bl R E RFA VAT S . S8 RS IR0 W Bl U BORD R BT #E[5] [26]
T 2023 A H R - Y R e A 2 BT Rl I LU SR Rl I A AR A 5 R R A SRR A B
PH[27] KT L AT G RETT I, S8 T BCA N IR /K 4 B o] 2 38 oot s LY, aE— PR o
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F T ASBEIN 52 TR 1) v B D e it £ A 2 1) A [12] [13] .

25.3. FFRIBKNT A& ZER(TAE)

TAE 3 i A 28 1 09 A A 0 i Ak skl 284, 2 B8 FRBIE B A BG T, T R BT 46 /M
SRR R L. AR IR B R LIRSS, ARG IIARI A4/ 50%0h [, fHE]
4l TAE SR S (2 30%), K37 20h R[] [28].
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WEFCAR H, ZH U [ M R S0 8 R AR 7RI IR B 60°C LA LI, X 2 5 BI040 M 485 440 R R R R Th Bt 2 [29]
BEAT s Bl Y Rtk B4 At AR 7 i DX S TR S N o 30 28 M B R G A P RS AR R W08 S I S A i it
FE P AL GUIR L RIAZA AT AT Rl SR Db xR AL 2 453 3 [30] o e o o 41 i [X 35k 4 i J5€ AN 201
GUEALRIIEIN, BRAERENS S B RS AL, DR DR VR R (0 HE R PE AT 2 2

3.2. WURIHRABIR T XA T AT I B R e

T b BT HAt B T T A B M PUEE . AR TR M AUE BRSO AR ZER E T2 N
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SR DRSS v P e AL, Al ot KR PR AT IR, T2 ARG A R i B Y o <57 E R ACRE 3] Pl
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SR K[10]e BEAMEAT T B NARZEAR B I P I RAE A SR AN E e I i T B T R [32] SR A3
RLE e S AT B (O RRIL K I R kb 5 5 S0 R AT o DAL, A Ry — R i - B
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AR, XX TR AR Al R v e ok L [33]. 5 CT St fitg 7 AL, A A S T HEHE
SHREPE, MORHB AR T B TRV T I AR P 10 4m O B 88 UK o e Ah, S T A IR AR R R IRAR, A 7 i
TR ARIEGSE LR B el T, IS S 7 FLAE IR PR 1 oL FH i B AN B 3 (8252 S5 [34] . fefis, B A5 M LA
A SR A B AT RS HE B AL, RIS BLET AR N, D X BT, R R T B R
[35].

5. ATRKFEAR

N T 7K 3 AR G oA 36 s AV N TG T VAR AR (R D9 A R 7K ) s M) PR £ o 5 2807 5 T8 5 1
FEMESs BRI oc R, HAZ 0PRSS 1 B EeR: MBEENGENTRK)E, UL N EHES, il
MG, T S (0 TF T0UAR A 78 00 B, 7 X b (9 R s SRR AR T, s v 5 R 42 fik
TR S & . 2 SRR AT RAAE IS S IR B2 IR T2 gz b 2, I/ B T R e A e 1) <053
IS (e 5, BRI AR LA 00 B i 0 4 AR [36] [37]o 3+ #RAFEAS IR FR R s A SC A S o o7 B AH %
W 5E, YD IR B0 R AR T, Rt R IE[38]. EAWTFESE, EHI/KI EHOR B,
A B (30 R L6 BT 45 ) (4 JE A 88 Al e R 7 (7 00 22 A P A AR B 2R 67 AR ALA[39] o

6. AT SEHE& AT R/KHRCE AR B3
6.1. WHERENE

RIS A JR TR 32 il a4, AR GolE A 51 3 A RS AR, 05 R 58 AL i 7 7 R A
Wr ki T A 5 B E N THKEOAR G, 8 I i A AT iSO R R, T8 2 eE
FERLET o 50T AR AR T LA B DR AR REAS HE TR BRI AL I S SRRV, TR IR AR ISR 2, Do B A2 R
SR R B 42 o) S A1 T S HAE . Koda &5 AAEXT 25 49 JFF T009 A2 B8 35 AT N LI AR 5 1 ke 75 51 3 F
R KB AR, R T NTRKEAR)E, A 22 N 88%) it # I, I HHE A 14 4~(56%)7H
S e T 2 A AU 2 R B A2 [40]. [FIRE, 7E Liu S NI b, 7E8 R 51 S BG T A TR KEAR S,
N A 90 e T AT DKL R AR R B 2 AR PR R SRR i E T A B R AR 4]

6.2. SEEHRMEREFA

SEATH R (R R X 7 2508 Ak >S5 mm AT ) VA A AU RRZ O AR bR o 6T TGRS R, R
MEFANTE FEOH RGBS 2, AL G0 51 Sk o il AL AN S B0 RGBS 2 . AT R,
1E Song S5 NHIBEFL R, IR ARG /K o SRR BN IS, 52 A% B 100 PR e st ¥ R v o 10 6 4 7 i
RAFER F47 B FILL(91.4% vs. 95.2%, P > 0.05) [39]. A 2~ F A G s 23 1) B K. N B /KA ) B e i T
BT AEFB A A K B AR, AN TR K H AR B N TS /K BoR B A S i s i T AR . B0 28 S 3R 15
B2 4 g R B 42 [42]

7. BES|ISHAATR/KEIRCE AR E SN

AR 5 SECA N TS, 8 T A8 fcie v Rl P H A 2B 2 TR AR [43] [44], i 4n
Liang 5 AR 78 Hp R EBGER 75 51 5 R BB MG R TRk, ROiE R AR 2R 1K 21 300 [43], 17 i FH A5 AR
P 5] S A N TR 7K 4 B e Y Bl va 7 IR TR R 1 7 i, HRRORE K A% R 8.8% [44], I HLIF
SIS R IR R R e R BE R o R 5] A N T AR A B Y R %) 5 ORE R AR 2R ELEA
BRI AN, G 1. BREAESCIH R f s WL N IR R AIE (R AR 28 5%~8%), RINAA G
i DRMERE . 2 FMAKENFIBREETE, 8RR R 1~3 KAl FATEEM, ;s ™ H i 5
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R (IR RO . SRR <1%, 18 SHRBERIEG . e s g SRt —
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THABIERS St R 160 JFF 15980 3 A A R i T A 13

9. &t

ZR LR, R 51 B N M9 K5 BB O R R SO AT ISR T R it T ROT R, KRR
Gl SSEMVALNS! 5% N BB L TR [ E s i W SN RN SE - - o

SE 3w
[1] Oldhafer, K.J., Habbel, V., Horling, K., Makridis, G. and Wagner, K.C. (2020) Benign Liver Tumors. Visceral Medicine,
36, 292-303. https://doi.org/10.1159/000509145

[2] Kacata, A., Dorochowicz, M., Matus, I., Puta, M., Korbecki, A., Sobanski, M., et al. (2024) Hepatic Hemangioma:
Review of Imaging and Therapeutic Strategies. Medicina, 60, Article 449. https://doi.org/10.3390/medicina60030449

[3] Zhao, Y. and Legan, C.E. (2022) Liver Transplantation for Giant Hemangioma Complicated by Kasabach-Merritt Syn-
drome: A Case Report and Literature Review. American Journal of Case Reports, 23, €936042.
https://doi.org/10.12659/ajcr.936042

[4] &&, 77, M, . TR e S ala T (B W) & R IR PAEATIHAMRR &, 2017, 33(9): 1638-

DOI: 10.12677/acm.2025.1592534 618 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1592534
https://doi.org/10.1159/000509145
https://doi.org/10.3390/medicina60030449
https://doi.org/10.12659/ajcr.936042

(5]
(6]

[7]

(8]

[°]

[10]

[11]
[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]
[25]

1645.
MHRAR. CT B & AU P 51 eI AR 7 T SR 8 A RCR[I]. B ROREER 7, 2024, 36(12): 45-47.

SRMS. 5T T 2B LA BB RR A T K IR S ST ROPEAN [9]. 55 SR AR IR A B A, 2023,
44(18): 1723-1726.

Gomez Patifio, J.A., Fontanilla Echeveste, M.T., Alfageme Zubillaga, M., Méndez Alonso, S., Royuela Vicente, A.,
Gonzalez Costero, R., et al. (2025) Percutaneous Ablation of Tumours in the Hepatic Dome Assisted by CT Navigation
Systems. Description of Technique and Initial Experience. Radiologia (English Edition), 67, Article ID: 101542.
https://doi.org/10.1016/j.rxeng.2025.101542

Ndhlovu, E., Zhang, B., Chen, X. and Zhu, P. (2024) Thermal Ablation for Hepatic Tumors in High-Risk Locations.
Clinics and Research in Hepatology and Gastroenterology, 48, Article 1D: 102300.
https://doi.org/10.1016/j.clinre.2024.102300

Fu, Y., Zhu, Q., Zhao, X., Lu, J. and Wang, W. (2025) Efficacy and Safety of Ultrasound-Guided Percutaneous Micro-
wave Ablation for Hepatocellular Carcinoma at Specific Anatomic Sites of the Liver: A Systematic Review and Meta-
analysis. BMC Gastroenterology, 25, Article No. 505. https://doi.org/10.1186/s12876-025-04081-w

Tang, T., Wang, X., Mao, Y., Li, J., Wen, T., Jia, W., et al. (2021) Real-world Data on the Clinicopathological Traits
and Outcomes of Hospitalized Liver Hemangioma Patients: A Multicenter Study. Annals of Translational Medicing, 9,
1067-1067. https://doi.org/10.21037/atm-20-4684

FEEE, B, M IR 00 BRI PRAE s S a7 0], H E et 41 B 2 2, 2006(5): 338-340.
JEPAR, X0k, (AT MRS Wi AR TT 2 2 RHE R (2019 fR) Y R[] ImARAMEI K, 2020, 28(1): 19-22.

o [ ZEIT s SMRHER T 2 22 WA RHER T2 (A 2%, AR FFIHAMRL A B i 2 Roos. T I S R T % 3t
(2021 hi) [9]. HAEAFAEAME R &, 2021, 27(12): 881 888.

Yang, Y., Chen, W., Mai, W., Li, X., Zhou, H., Liu, L., et al. (2021) Spontaneous Intracapsular Hemorrhage of a Giant
Hepatic Cavernous Hemangioma: A Rare Case Report and Literature Review. BMC Gastroenterology, 21, Article No.
84. https://doi.org/10.1186/512876-021-01666-z

Siano, M.A., Ametrano, O., Barbato, F., Sammarco, E., Ranucci, G., Pietrobattista, A., et al. (2022) Consumptive Hy-
pothyroidism Due to Hepatic Hemangiomas. JPGN Reports, 3, €270. https://doi.org/10.1097/pg9.0000000000000270

Ibrahim, A., Boumarah, D., AlIGhamdi, A. and Alshammary, S. (2023) Giant Sclerosing Hepatic Hemangioma Presenting
as Bornman-Terblanche-Blumgart Syndrome: A Case Report and Review of the Literature. Medical Archives, 77, 314-
318. https://doi.org/10.5455/medarh.2023.77.314-318

Leon, M., Chavez, L. and Surani, S. (2020) Hepatic Hemangioma: What Internists Need to Know. World Journal of
Gastroenterology, 26, 11-20. https://doi.org/10.3748/wjg.v26.i1.11
Samidoust, P., Moayerifar, M., Mohammadian, M., Zamani, A., Jafari, M., Moayerifar, M., et al. (2024) Giant Pedunculated

Hepatic Hemangioma Accompanied by a 10-Year History of Taking Oral Contraceptive: A Case Report and Literature
Review. Clinical Case Reports, 12, e8995. https://doi.org/10.1002/ccr3.8995

Patacsil, S.J., Noor, M. and Leyva, A. (2020) A Review of Benign Hepatic Tumors and Their Imaging Characteristics.
Cureus, 12, €6813. https://doi.org/10.7759/cureus.6813

Dane, B., Shanbhogue, K., Menias, C.O. and Taffel, M.T. (2021) The Humbling Hemangioma: Uncommon CT and MRI
Imaging Features and Mimickers of Hepatic Hemangiomas. Clinical Imaging, 74, 55-63.
https://doi.org/10.1016/j.clinimag.2020.12.028

Jin, X., Zhu, Z., Zhao, W., Sun, L., Hu, B., Huan, H., et al. (2025) A Novel and Effective Strategy for the Treatment of
Large Hepatic Hemangioma: Combining Preoperative Embolization with Laparoscopic-Assisted and Ultrasound-Guided
Ablation. World Journal of Surgical Oncology, 23, Article No. 203. https://doi.org/10.1186/s12957-025-03856-5

Fei, L. and Hongsong, X. (2022) Effectiveness of Microwave Ablation for the Treatment of Hepatic Hemangioma—
Meta-Analysis and Meta-Regression. International Journal of Hyperthermia, 40, Article ID: 2146214.
https://doi.org/10.1080/02656736.2022.2146214

BRIVUE, FLEAR, #a, & BEISEL TS 5] SRR TT BRI MR T 8O AT (3], AR AN AR 2
F+E, 2020, 9(4): 333-338.

#3E, Pk, EE. RO TRIE T MR I]. AR ANRL 2% 3, 2024, 30(5): 390-395.

Zensen, S., Biicker, A., Meetschen, M., Haubold, J., Opitz, M., Theysohn, J.M., et al. (2023) Current Use of Percutaneous
Image-Guided Tumor Ablation for the Therapy of Liver Tumors: Lessons Learned from the Registry of the German
Society for Interventional Radiology and Minimally Invasive Therapy (DEGIR) 2018-2022. European Radiology, 34,
3322-3330. https://doi.org/10.1007/s00330-023-10412-w

DOI: 10.12677/acm.2025.1592534 619 I A [ 2 3k


https://doi.org/10.12677/acm.2025.1592534
https://doi.org/10.1016/j.rxeng.2025.101542
https://doi.org/10.1016/j.clinre.2024.102300
https://doi.org/10.1186/s12876-025-04081-w
https://doi.org/10.21037/atm-20-4684
https://doi.org/10.1186/s12876-021-01666-z
https://doi.org/10.1097/pg9.0000000000000270
https://doi.org/10.5455/medarh.2023.77.314-318
https://doi.org/10.3748/wjg.v26.i1.11
https://doi.org/10.1002/ccr3.8995
https://doi.org/10.7759/cureus.6813
https://doi.org/10.1016/j.clinimag.2020.12.028
https://doi.org/10.1186/s12957-025-03856-5
https://doi.org/10.1080/02656736.2022.2146214
https://doi.org/10.1007/s00330-023-10412-w

[27]

[28]

[29]

[30]
[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Xu, L., Wy, S., Kong, J., Ke, S., Yin, T., Guo, S., et al. (2023) Thermal Ablation of Hepatic Hemangioma: A Multi-
Center Experience with Long-Term Outcomes. European Journal of Radiology, 164, Article ID: 110842.
https://doi.org/10.1016/j.ejrad.2023.110842

AR RSB o, W ET R ER S MR A AT ey, B, S R IRR IE IH E A e
F(2023 fR) [J]. PRI R 4R &, 2025, 27(4): 265-282.

Torkian, P., Li, J., Kaufman, J.A. and Jahangiri, Y. (2020) Effectiveness of Transarterial Embolization in Treatment of
Symptomatic Hepatic Hemangiomas: Systematic Review and Meta-Analysis. CardioVascular and Interventional Radi-
ology, 44, 80-91. https://doi.org/10.1007/s00270-020-02611-5

Zhang, Y., Guo, L., Kong, F., Duan, L., Li, H., Fang, C., et al. (2021) Nanobiotechnology-Enabled Energy Utilization
Elevation for Augmenting Minimally-Invasive and Noninvasive Oncology Thermal Ablation. WIRES Nanomedicine and
Nanobiotechnology, 13, e1733. https://doi.org/10.1002/wnan.1733

Wang, F., Yang, Z., Peng, W., Song, L., Luo, Y., Zhao, Z., et al. (2024) RPCA-Based Thermoacoustic Imaging for
Microwave Ablation Monitoring. Photoacoustics, 38, Article ID: 100622. https://doi.org/10.1016/j.pacs.2024.100622
Dong, W., Qiu, B., Xu, H. and He, L. (2019) Invasive Management of Symptomatic Hepatic Hemangioma. European
Journal of Gastroenterology & Hepatology, 31, 1079-1084. https://doi.org/10.1097/meg.0000000000001413

Shi, Y., Song, J., Ding, M., Tang, X., Wang, Z., Chi, J., et al. (2020) Microwave Ablation versus Transcatheter Arterial
Embolization for Large Hepatic Hemangiomas: Clinical Outcomes. International Journal of Hyperthermia, 37, 938-943.
https://doi.org/10.1080/02656736.2020.1766122

Yin, L., Li, X., Zhu, L., Chen, G., Xiang, Z., Wang, Q., et al. (2022) Clinical Application Status and Prospect of the
Combined Anti-Tumor Strategy of Ablation and Immunotherapy. Frontiers in Immunology, 13, Article 965120.
https://doi.org/10.3389/fimmu.2022.965120

Bale, R., Laimer, G., Schullian, P. and Alzaga, A. (2023) Stereotactic Ablation: A Game Changer? Journal of Medical
Imaging and Radiation Oncology, 67, 886-894. https://doi.org/10.1111/1754-9485.13555

Sandhu, J.S., Bixler, B.R., Dahm, P., Goueli, R., Kirkby, E., Stoffel, J.T., et al. (2024) Management of Lower Urinary
Tract Symptoms Attributed to Benign Prostatic Hyperplasia (BPH): AUA Guideline Amendment 2023. Journal of Urol-
ogy, 211, 11-19. https://doi.org/10.1097/ju.0000000000003698

TOCHE, MTLTHG, T, % N TIACH AR £ 5450 AR 6T T 28 01 T 0], M 26, 2025,
53(8): 856-859.

BIoes, REM, KEE, & B> MHEBG ST RRPR R AL MR ARE R TTE 3 T3], A N T8O 27 HL T 2%
&, 2016, 4(2): 91-94.

Paolucci, I., Albuquerque Marques Silva, J., Lin, Y., Shieh, A., lerardi, A.M., Caraffiello, G., et al. (2025) Quantitative
Ablation Confirmation Methods in Percutaneous Thermal Ablation of Malignant Liver Tumors: Technical Insights, Clin-
ical Evidence, and Future Outlook. Radiology: Imaging Cancer, 7, e240293. https://doi.org/10.1148/rycan.240293
Song, Y., Wu, M., Zhou, R., Zhao, P. and Mao, D. (2023) Application and Evaluation of Hydrodissection in Microwave
Ablation of Liver Tumours in Difficult Locations. Frontiers in Oncology, 13, Article 1298757.
https://doi.org/10.3389/fonc.2023.1298757

Kondo, Y., Yoshida, H., Tateishi, R., Shiina, S., Kawabe, T. and Omata, M. (2008) Percutaneous Radiofrequency Abla-
tion of Liver Cancer in the Hepatic Dome Using the Intrapleural Fluid Infusion Technique. British Journal of Surgery,
95, 996-1004. https://doi.org/10.1002/bjs.6058

Liu, L., Xu, H., Lu, M. and Xie, X. (2010) Percutaneous Ultrasound-Guided Thermal Ablation for Liver Tumor with
Atrtificial Pleural Effusion or Ascites. Chinese Journal of Cancer, 29, 830-835. https://doi.org/10.5732/cjc.010.10095
Zhang, D., Liang, P., Yu, X., Cheng, Z., Han, Z., Yu, J., et al. (2013) The Value of Artificial Pleural Effusion for Percu-
taneous Microwave Ablation of Liver Tumour in the Hepatic Dome: A Retrospective Case-Control Study. International
Journal of Hyperthermia, 29, 663-670. https://doi.org/10.3109/02656736.2013.833347

Liang, P., Yu, J,, Yu, X., Wang, X., Wei, Q., Yu, S,, et al. (2011) Percutaneous Cooled-Tip Microwave Ablation under
Ultrasound Guidance for Primary Liver Cancer: A Multicentre Analysis of 1363 Treatment-Naive Lesions in 1007 Pa-
tients in China. Gut, 61, 1100-1101. https://doi.org/10.1136/qutjnl-2011-300975

EH, R, FE, & GBS SRCA N TR KO Rl TR BRI I]. R R (B AR, 2017,
42(2): 184-188.

Ve, Fs, 2585, 55 =TT ARIRY F G0 7e B R i 098 fiose 8 Rlva 7 FR A [D]. P AERFRE AR K,
2019(12): 890-893.

Zhang, H., Meng, H., Li, X, Sun, L., Lu, F., Xu, H., et al. (2021) Laparoscopy-guided Percutaneous Microwave Ablation
for Symptomatic 12.8 Cm Hepatic Hemangioma with Low Blood Loss and Short Hospital Stay Post-Operation: A Case

DOI: 10.12677/acm.2025.1592534 620 I A [ 2 3k

B


https://doi.org/10.12677/acm.2025.1592534
https://doi.org/10.1016/j.ejrad.2023.110842
https://doi.org/10.1007/s00270-020-02611-5
https://doi.org/10.1002/wnan.1733
https://doi.org/10.1016/j.pacs.2024.100622
https://doi.org/10.1097/meg.0000000000001413
https://doi.org/10.1080/02656736.2020.1766122
https://doi.org/10.3389/fimmu.2022.965120
https://doi.org/10.1111/1754-9485.13555
https://doi.org/10.1097/ju.0000000000003698
https://doi.org/10.1148/rycan.240293
https://doi.org/10.3389/fonc.2023.1298757
https://doi.org/10.1002/bjs.6058
https://doi.org/10.5732/cjc.010.10095
https://doi.org/10.3109/02656736.2013.833347
https://doi.org/10.1136/gutjnl-2011-300975

Report and Literature Review. Clinical Hemorheology and Microcirculation, 77, 165-171.
https://doi.org/10.3233/ch-200922

[47] T 3CR, Brds, RE, S5 MRS R0E I ahoR 5 R H B2 DI A T8 7 I L4598 B PRI AR L8 [0]. P 4R
ARk &, 2024, 30(11): 819-823.

DOI: 10.12677/acm.2025.1592534 621 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1592534
https://doi.org/10.3233/ch-200922

	超声引导联合人工胸水辅助微波消融治疗肝血管瘤的研究进展
	摘  要
	关键词
	Research Progress on the Treatment of Hepatic Hemangioma with Ultrasound-Guided Microwave Ablation Assisted by Artificial Pleural Effusion
	Abstract
	Keywords
	1. 引言
	2. 肝血管瘤
	2.1. 流行病学特征
	2.2. 临床症状
	2.3. 诊断
	2.4. 治疗指征
	2.5. 肝血管瘤的常规治疗方式
	2.5.1. 手术治疗
	2.5.2. 热消融治疗
	2.5.3. 肝动脉介入栓塞术(TAE)


	3. 微波消融的技术原理及其优越性
	3.1. 微波消融技术原理
	3.2. 微波消融较其他疗法治疗肝血管瘤的优越性

	4. 超声引导的优势
	5. 人工胸水技术
	6. 超声引导联合人工胸水辅助微波消融的有效性
	6.1. 病灶显示率改善
	6.2. 完全消融率提升

	7. 超声引导联合人工胸水辅助微波消融的安全性
	8. 讨论
	9. 结论
	参考文献

