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KARACIGER TUMORLERINDE ABLASYON
TEDAVILERI

Serkan ONER!

GIRIS

Karaciger tiimorlerinin siniflamasi, farkli bakis agilarina gore 1) benign
veya malign, 2) primer veya metastatik, 3) epitelyal veya mezenkimal, 4) ka-
raciger hiicreleri veya safra yollar1 kaynakli, 5) sik veya nadir olarak yapila-
bilir (Hamperl, 1970). Primer tiimorlerin metastatik timorlere oran1 1/20 ka-
dardir. Primer tiimorlerin %70’ten fazlasin1 hepatoselliiler karsinom (HSK),
%14’1inii kolanjiokarsinom ve geri kalanin1 mezenkimal tlimdrler olusturur.
Metastatik tiimorler igerisinde en sik goriilen primer malignite yerleri kolon,
akciger, pankreas, meme ve mide kanserleridir. Karacier zengin kanlanan
bir organ olup metastatik yayilim portal vendz sistemle, hepatik arteriyel
sistemle, lenfatik sistemle ve ¢evre organlardan direkt yayilim seklinde olur
(Ackerman, Lien, Kondi, & Silverman, 1969). Kolorektal kanserli hastala-
rin, hastalik seyri boyunca yaklasik %50’sinde karaciger metastazi gelisir ve
bu hastalarin %20’sinde 6liim karaciger metastazi nedeniyledir (Zhou et al.,
2017). Karaciger metastazlarina miidahale edilmemis 480 vakalik bir seride
ortalama sagkalim orani 1 yil i¢in %31,2; 2 y1l i¢in %7,9; 3 yil i¢in %2,6 ve
4 yil i¢in %0,9 olarak bildirilmistir (Stangl, Altendorf-Hofmann, Charnley, &
Scheele, 1994).

HSK, tiim diinyadaki kanserler igerisinde besinci sirada yer almaktadir.
HSK’nin risk faktorleri arasinda viral nedenler (kronik hepatit B ve hepatit
C), alkol ve aflatoksin gibi toksik maddeler, diyabet, yagh karaciger hastalig
ve hemokromatozis gibi metabolik durumlar ile primer biliyer siroz ve oto-
immiin hepatit gibi immiinite ile iliskili durumlar vardir (Pompili, Francica,
Ponziani, lezzi, & Avolio, 2013).

Hepatik metastatik hastalikta cerrahi rezeksiyon; adjuvan bdlgesel veya

' Dr. Ogr. Uyesi, Karabiik Universitesi Tip Fakiiltesi, serkanoner@karabuk.edu.tr

-31-



Radyoloji

KAYNAKCA

Ackerman, N. B., Lien, W. M., Kondi, E. S., & Silverman, N. A. (1969). The
blood supply of experimental liver metastases. I. The distribution of hepatic
artery and portal vein blood to “small” and “large” tumors. Surgery, 66(6),
1067-1072.

Ahmed, M., & Goldberg, S. N. (2002). Thermal ablation therapy for hepatocellu-
lar carcinoma. J Vasc Interv Radiol, 13(9 Pt 2), S231-244.

Brace, C. L. (2009a). Microwave ablation technology: what every user should
know. Curr Probl Diagn Radiol, 38(2), 61-67. doi:10.1067/j.cpradi-
01.2007.08.011

Brace, C. L. (2009b). Radiofrequency and microwave ablation of the liver, lung,
kidney, and bone: what are the differences? Curr Probl Diagn Radiol, 38(3),
135-143. doi:10.1067/j.cpradiol.2007.10.001

Bruix, J., Sherman, M., & American Association for the Study of Liver, D.
(2011). Management of hepatocellular carcinoma: an update. Hepatology,
53(3), 1020-1022. doi:10.1002/hep.24199

Curley SA, L. F., Delrio P, et al. . (1999). Radiofrequency ablation of unresectab-
le primary and metastatic hepatic malignancies: results in 123 patients. Ann
Surg., 230(1), 1-8.

Delis, S., Bramis, 1., Triantopoulou, C., Madariaga, J., & Dervenis, C. (2006).
The imprint of radiofrequency in the management of hepatocellular carcino-
ma. HPB (Oxford), 8(4), 255-263. doi:10.1080/13651820500273673

Diehn, F. E., Neeman, Z., Hvizda, J. L., & Wood, B. J. (2003). Remote thermo-
metry to avoid complications in radiofrequency ablation. J Vasc Interv Radiol,
14(12), 1569-1576.

Ding, J., Jing, X., Liu, J., Wang, Y., Wang, F., Wang, Y., & Du, Z. (2013a). Com-
parison of two different thermal techniques for the treatment of hepatocellular
carcinoma. Eur J Radiol, 82(9), 1379-1384. doi:10.1016/j.ejrad.2013.04.025

Ding, J., Jing, X., Liu, J., Wang, Y., Wang, F., Wang, Y., & Du, Z. (2013b). Comp-
lications of thermal ablation of hepatic tumours: comparison of radiofrequ-
ency and microwave ablative techniques. Clin Radiol, 68(6), 608-615. do-
1:10.1016/j.crad.2012.12.008

Dodd, G. D., 3rd, Soulen, M. C., Kane, R. A., Livraghi, T., Lees, W. R., Yamashi-
ta, Y., ... Rhim, H. (2000). Minimally invasive treatment of malignant hepatic
tumors: at the threshold of a major breakthrough. Radiographics, 20(1), 9-27.
doi:10.1148/radiographics.20.1.g00ja019

Dong, B., Liang, P., & Yu, X. (1996). [US-guided microwave in the treatment of
liver cancer: experimental study and preliminary clinical application]. Zhong-
hua Yi Xue Za Zhi, 76(2), 87-91.

Eric van Sonnenberg, W. M., Luigi Solbiati. (2005). Tumor Ablation (1 ed.):

-41 -



Radyoloji

Springer-Verlag New York.

Garrean, S., Hering, J., Saied, A., Helton, W. S., & Espat, N. J. (2008). Radiof-
requency ablation of primary and metastatic liver tumors: a critical review of
the literature. Am J Surg, 195(4), 508-520. doi:10.1016/j.amjsurg.2007.06.024

Giorgio, A., Gatti, P., Montesarchio, L., Merola, M. G., Amendola, F., Calvanese,
A., ... Giorgio, V. (2018). Microwave Ablation in Intermediate Hepatocellu-
lar Carcinoma in Cirrhosis: An Italian Multicenter Prospective Study. J Clin
Transl Hepatol, 6(3), 251-257. doi:10.14218/JCTH.2018.00013

Goldberg, S. N., Gazelle, G. S., & Mueller, P. R. (2000). Thermal ablation therapy
for focal malignancy: a unified approach to underlying principles, techniques,
and diagnostic imaging guidance. AJ/R Am J Roentgenol, 174(2), 323-331.
doi:10.2214/ajr.174.2.1740323

Goldberg, S. N., Gazelle, G. S., Solbiati, L., Livraghi, T., Tanabe, K. K., Hahn,
P. F., & Mueller, P. R. (1998). Ablation of liver tumors using percutane-
ous RF therapy. AJR Am J Roentgenol, 170(4), 1023-1028. doi:10.2214/
ajr.170.4.9530053

Gomez Senent, S., Gomez Raposo, C., Mancenido Marcos, N., Martin Chavarri,
S., Carrion Alonso, G., Olveira Martin, A., . . . Gonzalez Baron, M. (2006).
Radiofrequency ablation for hepatocellular carcinoma and liver metastases:
experience in Hospital La Paz. Clin Trans! Oncol, 8(9), 688-691.

Hamazoe, R., Hirooka, Y., Ohtani, S., Katoh, T., & Kaibara, N. (1995). Intraope-
rative microwave tissue coagulation as treatment for patients with nonresec-
table hepatocellular carcinoma. Cancer, 75(3), 794-800.

Hamperl, H. (1970). The Classification of Liver Tumors. (Vol. 26). Springer, Ber-
lin, Heidelberg.

Heerink, W. J., Solouki, A. M., Vliegenthart, R., Ruiter, S. J. S., Sieders, E., Ou-
dkerk, M., & de Jong, K. P. (2018). The relationship between applied energy
and ablation zone volume in patients with hepatocellular carcinoma and co-
lorectal liver metastasis. Eur Radiol, 28(8), 3228-3236. doi:10.1007/s00330-
017-5266-1

Hughes, K. S., Simon, R., Songhorabodi, S., Adson, M. A., llstrup, D. M., Fort-
ner, J. G., ... etal. (1986). Resection of the liver for colorectal carcinoma me-
tastases: a multi-institutional study of patterns of recurrence. Surgery, 100(2),
278-284.

Jiang, Y., Zhou, S., Shen, G., Jiang, H., & Zhang, J. (2018). Microwave ablation
combined with transcatheter arterial chemoembolization is effective for trea-
ting unresectable hepatoblastoma in infants and children. Medicine (Baltimo-
re), 97(42), €12607. doi:10.1097/MD.0000000000012607

Li, D, Yu,J., Han, Z., Cheng, Z., Liu, F., Dou, J., & Liang, P. (2018). Risk factors
of haemoglobinuria after microwave ablation of liver tumours. Clin Radiol,
73(11), 982 €989-982 €915. doi:10.1016/j.crad.2018.06.011

-42 -



Radyoloji

Li, Y., Stevenson, M., Rostas, J. W., Pandit, H., Li, S. P.,, Wolf, F. J., . . . Martin,
R. C. G. (2018). Evaluation of Probe Angles for Synchronous Waveform 915-
MHz Microwave Ablation. J Surg Res, 232, 1-6. doi:10.1016/].jss.2018.05.043

Liang, P., Wang, Y., Yu, X., & Dong, B. (2009). Malignant liver tumors: treatment
with percutaneous microwave ablation--complications among cohort of 1136
patients. Radiology, 251(3), 933-940. doi:10.1148/radiol.2513081740

Llovet, J. M., Fuster, J., & Bruix, J. (1999). Intention-to-treat analysis of surgical
treatment for early hepatocellular carcinoma: resection versus transplantation.
Hepatology, 30(6), 1434-1440. doi:10.1002/hep.510300629

Lloyd, D. M., Lau, K. N., Welsh, F., Lee, K. F., Sherlock, D. J., Choti, M. A., . ..
International Microwave Tumour Ablation, G. (2011). International multicent-
re prospective study on microwave ablation of liver tumours: preliminary re-
sults. HPB (Oxford), 13(8), 579-585. doi:10.1111/j.1477-2574.2011.00338.x

Mahnken, A. H., Pereira, P. L., & de Baere, T. (2013). Interventional oncologic
approaches to liver metastases. Radiology, 266(2), 407-430. doi:10.1148/ra-
diol. 12112544

Martin, R. C., Scoggins, C. R., & McMasters, K. M. (2007). Microwave hepatic
ablation: initial experience of safety and efficacy. J Surg Oncol, 96(6), 481-
486. d0i:10.1002/js0.20750

Moroz, P., Jones, S. K., & Gray, B. N. (2001). Status of hyperthermia in the treat-
ment of advanced liver cancer. J Surg Oncol, 77(4), 259-269.

Murakami, R., Yoshimatsu, S., Yamashita, Y., Matsukawa, T., Takahashi, M., &
Sagara, K. (1995). Treatment of hepatocellular carcinoma: value of percu-
taneous microwave coagulation. AJR Am J Roentgenol, 164(5), 1159-1164.
doi:10.2214/ajr.164.5.7717224

Nemecek, A. A. (2006). Complications of radiofrequency ablation of neoplasms.
Semin Intervent Radiol, 23(2), 177-187. doi:10.1055/5-2006-941448

Ni, Y., Chen, F., Mulier, S., Sun, X., Yu, J., Landuyt, W., . . . Verbruggen, A.
(2006). Magnetic resonance imaging after radiofrequency ablation in a rodent
model of liver tumor: tissue characterization using a novel necrosis-avid cont-
rast agent. Fur Radiol, 16(5), 1031-1040. doi:10.1007/s00330-005-0094-0

Ozkavukcu, E., Haliloglu, N., & Erden, A. (2009). Post-treatment MRI findings
of hepatocellular carcinoma. Diagn Interv Radiol, 15(2), 111-120.

Park, M. H., Rhim, H., Kim, Y. S., Choi, D., Lim, H. K., & Lee, W. J. (2008).
Spectrum of CT findings after radiofrequency ablation of hepatic tumors. Ra-
diographics, 28(2), 379-390; discussion 390-372. doi:10.1148/rg.282075038

Pereira, P. L., Trubenbach, J., Schenk, M., Subke, J., Kroeber, S., Schaefer, 1., .
.. Claussen, C. D. (2004). Radiofrequency ablation: in vivo comparison of
four commercially available devices in pig livers. Radiology, 232(2), 482-490.
doi:10.1148/radiol.2322030184

Pompili, M., Francica, G., Ponziani, F. R., lezzi, R., & Avolio, A. W. (2013). Bri-

-43 -



dging and downstaging treatments for hepatocellular carcinoma in patients on
the waiting list for liver transplantation. World J Gastroenterol, 19(43), 7515-
7530. doi:10.3748/wjg.v19.143.7515

Qin, S., Liu, G. J., Huang, M., Huang, J., Luo, Y., Wen, Y., . . . Chen, L. (2018).
The local efficacy and influencing factors of ultrasound-guided percutaneous
microwave ablation in colorectal liver metastases: a review of a 4-year expe-
rience at a single center. Int J Hyperthermia, 1-8. doi:10.1080/02656736.201
8.1528511

Ravikumar, T. S., Kane, R., Cady, B., Jenkins, R., Clouse, M., & Steele, G., Jr.
(1991). A 5-year study of cryosurgery in the treatment of liver tumors. Arch
Surg, 126(12), 1520-1523; discussion 1523-1524.

Rhim, H., Dodd, G. D., 3rd, Chintapalli, K. N., Wood, B. J., Dupuy, D. E., Hviz-
da, J. L., . . . Goldberg, S. N. (2004). Radiofrequency thermal ablation of
abdominal tumors: lessons learned from complications. Radiographics, 24(1),
41-52. doi:10.1148/rg.241025144

Rhim, H., Goldberg, S. N., Dodd, G. D., 3rd, Solbiati, L., Lim, H. K., Tonolini,
M., & Cho, O. K. (2001). Essential techniques for successful radio-frequ-
ency thermal ablation of malignant hepatic tumors. Radiographics, 21 Spec
No, S17-35; discussion S36-19. doi:10.1148/radiographics.21.suppl_1.g01o-
cllsl7

Rossi, S., Di Stasi, M., Buscarini, E., Quaretti, P., Garbagnati, F., Squassante,
L., . . . Buscarini, L. (1996). Percutaneous RF interstitial thermal ablation
in the treatment of hepatic cancer. AJR Am J Roentgenol, 167(3), 759-768.
doi:10.2214/ajr.167.3.8751696

Seki, T., Kubota, Y., Wakabayashi, M., Kunieda, K., Nakatani, S., Shiro, T., &
Inoue, K. (1994). Percutaneous transhepatic microwave coagulation therapy
for hepatocellular carcinoma proliferating in the bile duct. Dig Dis Sci, 39(3),
663-666.

Seki, T., Wakabayashi, M., Nakagawa, T., Itho, T., Shiro, T., Kunieda, K., . . .
Inoue, K. (1994). Ultrasonically guided percutaneous microwave coagulation
therapy for small hepatocellular carcinoma. Cancer, 74(3), 817-825.

Shibata, T., limuro, Y., Yamamoto, Y., Maetani, Y., Ametani, F., Itoh, K., & Ko-
nishi, J. (2002). Small hepatocellular carcinoma: comparison of radio-frequ-
ency ablation and percutaneous microwave coagulation therapy. Radiology,
223(2), 331-337. doi:10.1148/radiol.2232010775

Simon, C. J., Dupuy, D. E., & Mayo-Smith, W. W. (2005). Microwave ablation:
principles and applications. Radiographics, 25 Suppl 1, S69-83. doi:10.1148/
1g.25s1055501

Sindram, D., Lau, K. N., Martinie, J. B., & lannitti, D. A. (2010). Hepatic tumor
ablation. Surg Clin North Am, 90(4), 863-876. do0i:10.1016/j.suc.2010.04.014

Soliman, A. F., Abouelkhair, M. M., Hasab Allah, M. S., El-Kady, N. M., Ezzat,



Radyoloji

W. M., Gabr, H. A, . . . Kamel, A. (2019). Efficacy and Safety of Microwave
Ablation (MWA) for Hepatocellular Carcinoma (HCC) in Difficult Anatomi-
cal Sites in Egyptian Patients with Liver Cirrhosis. Asian Pac J Cancer Prev,
20(1), 295-301. doi:10.31557/APJCP.2019.20.1.295

Stangl, R., Altendorf-Hofmann, A., Charnley, R. M., & Scheele, J. (1994). Fa-
ctors influencing the natural history of colorectal liver metastases. Lancet,
343(8910), 1405-1410.

Steele, G., Jr., & Ravikumar, T. S. (1989). Resection of hepatic metastases from
colorectal cancer. Biologic perspective. Ann Surg, 210(2), 127-138.

Vietti Violi, N., Duran, R., Guiu, B., Cercueil, J. P, Aube, C., Digklia, A., . . .
Denys, A. (2018). Efficacy of microwave ablation versus radiofrequency ab-
lation for the treatment of hepatocellular carcinoma in patients with chronic
liver disease: a randomised controlled phase 2 trial. Lancet Gastroenterol He-
patol, 3(5),317-325. doi:10.1016/S2468-1253(18)30029-3

Wang, Z., Tang, X., Qi, X., Shi, Y., Chi, J., Li, P., & Zhai, B. (2018). Feasibility,
safety, and efficacy of ultrasound-guided percutaneous microwave ablation
for giant hepatic hemangioma. Int J Hyperthermia, 35(1), 246-252. doi:10.10
80/02656736.2018.1493541

Yin, X. Y., Xie, X. Y., Lu, M. D., Xu, H. X., Xu, Z. F., Kuang, M., . . . Lau, W.
Y. (2009). Percutaneous thermal ablation of medium and large hepatocellular
carcinoma: long-term outcome and prognostic factors. Cancer, 115(9), 1914-
1923. doi:10.1002/cncr.24196

Yu, J., Liang, P., Yu, X., Liu, F., Chen, L., & Wang, Y. (2011). A comparison of
microwave ablation and bipolar radiofrequency ablation both with an inter-
nally cooled probe: results in ex vivo and in vivo porcine livers. Eur J Radiol,
79(1), 124-130. doi:10.1016/j.ejrad.2009.12.009

Zhang, B., Moser, M., Zhang, E., & Zhang, W. J. (2013). Radiofrequency ablati-
on technique in the treatment of liver tumours: review and future issues. J Med
Eng Technol, 37(2), 150-159. d0i:10.3109/03091902.2012.754510

Zhang, H. Z., Pan, J., Sun, J., Li, Y. M., Zhou, K., Li, Y., . . . Chen, S. H. (2018).
Pain control for patients with hepatocellular carcinoma undergoing CT-guided
percutaneous microwave ablation. Cancer Imaging, 18(1), 40. doi:10.1186/
s40644-018-0174-4

Zhou, F., Yu, X., Liang, P., Han, Z., Cheng, Z., Yu, J., . . . Hu, Y. (2017). Does
primary tumor location impact the prognosis of colorectal liver metastases
patients after microwave ablation? - Lessons from 10 years’ experience. On-
cotarget, 8(59), 100791-100800. doi:10.18632/oncotarget.18764

- 45 -



