Interventional Oncology CASE REPORT

&7 L —

Percutaneous Transpleural Radiofrequency Ablation
of Hepatic Dome Hepatocellular Carcinoma Aided

by CO, Pneumothorax Creation
By Dmitriy Meshkov, BS, and Jason Salsamendi, MD

From the Jackson Memorial Hospital, Miami, Florida

PATIENT HISTORY

A 70-year-old female presented with cirrhosis secondary to nonalcoholic steatohepatitis and subsequent di-
agnosis of hepatocellular carcinoma in segments II and VIII in 2009. The patient was status post transjugular
intrahepatic portosystemic shunt creation 7 years prior for upper gastrointestinal bleed and was considering liver
transplantation, needing potential minimally invasive “bridge” treatments to prevent further progression of disease.
She was status post radiofrequency ablation (RFA) treatment of segment II hepatic lesions with no evidence of
local residual disease in the ablation zone and now presented with a segmentVIII 2-cm hepatic lesion consistent

with hepatocellular carcinoma.

CASE IMAGES

Figure 2. latrogenic pneumothorax performed with

Figure 1. Segment VIl hepatocellular carcinoma of Safe-T-Centesis (CareFusion) .n.eed_le catheter as-
the liver (circle) visualized on pretreatment contrast sembly and subsequent CO, injection through the
CT at the liver dome. catheter to prevent lung injury during the procedure.
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Figure 3. A StarBurst Talon Semi-Flex RFA Device Figure 4. Tines were deployed to 3 cm after con-
(AngioDynamics) is advanced from a right intercostal firming satisfactory position of the ablation probe.

median approach under CT guidance.
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Figure 5. Postablation manual deflation and tissue
absorption of 1L CO, reduced the pneumothorax.
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Figure 6. One month post-treatment CT scan. Early arterial phase imaging demonstrates a nonehancing ablation
zone without evidence of residual or recurrent tumor (A). Early arterial phase imaging in lung windows demonstrates

no injury to the lung (B).

TREATMENT OF HEPATIC DOME
LESIONS

Percutaneous ablative treatments are complicated
by the proximity of the diaphragm, lung, and overly-
ing ribs, resulting in a complex geometry for needle
placement.' Access optionsinclude transhepatic steep
cranial angulated needle access (“climbing liver”)
from asubcostal approach,directintercostal transtho-
racic needle access after creating CO,pneumothorax
to avoid interposed lung,” and D5W hydrodissection,
which may complement both approaches to limit

thermal injury to the diaphragm in select cases.’

DISCUSSION

Needle advancement during RFA treatment of
hepatic dome lesions may require a steep subcostal
approach to avoid the lung. To mitigate the possible
complexity ofasteep cranialneedle approach through
the liver, CO,-facilitated pneumothorax creation can

be utilized, allowing for a direct transpleural percu-
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taneous needle path. Placement of the RFA needle
at an acute angle to reach the hepatic dome often is
performed without complication, but it carries the
risk of damage nearby hepatic arterial or venous
structures. D5W infusion in the subdiaphragmatic
space along the bare area of the liver may also be
used as an adjunctive technique to protect the dia-
phragm from the thermal effect of RFA. D5W in-
fusion carries a small risk of inducing sympathetic
pleural effusion and atelectasis as reported by Uehara
etal and Iwai et al.*> CO,-induced “protective pneu-
mothorax” allows for adequate displacement of the
lung parenchyma from the hepatic lesion and safe
passage of the needle with minimal complications.
Low complication rate is due to rapid evacuation of
CO, with chest tube and passive absorption by the
lung parenchyma during and after the procedure. An
additional benefit of CO, administration is greater
impedance of heat generated by radiofrequency and

thermal energy compared to D5W. Contraindica-
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tions to CO,-facilitated pneumothorax are few and
relative including pleural adhesions and air leak re-

quiring tube drainage.®’

CONCLUSION

CO, pneumothorax creation may be helpful to
streamline and simplify needle access to hepatic dome
lesions.The CT lung window should be checked with
interval needle advancements to avoid injury to the
reexpanding lung. Additional CO, may need to be
administered to maintain a satisfactory percutaneous
window. If the lesion is not immediately abutting
the capsule, hydrodissection may not be necessary to

protect from diaphragmatic thermal injury.

Editor’s note: This article underwent peer review
by one or more members of the Interventional
Oncology 360 editorial board.

Disclosure: The authors have completed and re-
turned the ICMJE Form for Disclosure of Potential
Conflicts of Interest. The authors report no disclo-
sures related to the content of this manuscript.

Recommended citation: Meshkov D, Salsamendi
J. Percutaneous transpleural radiofrequency ab-
lation of hepatic dome hepatocellular carcinoma
aided by CO2 pneumothorax creation. Intervent
Oncol 360. 2013;1(1):E15-E18.

InterventionalOncology360.com

CASE REPORT

=3

REFERENCES

1.

Wood TE Rose DM, Chung M, Allegra DP, Foshag L],
Bilchik AJ. Radiofrequency ablation of 231 unresect-

able hepatic tumors: indications, limitations and com-

plications. Annals Surg Onc. 2000;7(8):593-600.

. Solomon SB, Thornton RH, Dupuy DE, Downey R].

Protection of the mediastinum and chest wall with an
artificial pneumothorax during lung ablations. J Vasc In-
terv Radiol. 2008;19(4):610-615.

MinamiY, Kudo M, Kawasaki T, et al. Percutaneous ul-
trasound guided radiofrequency ablation with artificial
pleural effusion for hepatocellular carcinoma in the
hepatic dome. J Gastroenterol. 2003;38(11):1066-1070.
Uehara T, Hirooka M, Ishida K, et al. Percutaneous
ultrasound-guided radiofrequency ablation of hepato-
cellular carcinoma with artificially induced pleural ef-

fusion and ascites. | Gastroenterol. 2007;42(4):306-311.

. Iwai S, Sakaguchi H, Fujii H, et al. Benefits of artifi-

cially induced pleural effusion and/or ascites for per-
cutaneous radiofrequency ablation of hepatocellular
carcinoma located on the liver surface and in the he-
patic dome. Hepatogastroenterology. 2012;59(114):546-
550.

Scalzetti EM. Protective pneumothorax for needle

biopsy of mediastinum and pulmonary hilum. J Thorac

Imaging. 2005;20(3):214-219.

. Lin ZY, LiYG. Artificial pneumothorax with position

adjustment for computed tomography-guided percuta-
neous core biopsy of mediastinum lesions. Ann Thorac
Surg. 2009;87(3):920-924.






