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Abstract

Background: Radiofrequency ablation for liver tumours
is a common practice because of its many advantages including
feasibility, relatively low cost, being a day case procedure,
and minimal invasiveness. Sub-capsular hepatomas manage-
ment represents a challenge due to liability of thermal injury
to major organs and occurrence of serious complications.

Aim of Study: To assess the safety and technical efficacy
of percutaneous radiofrequency ablation after artificial ascites
in sub-capsular hepatoma.

Methods: In our study, 18 patients had hydro dissection
procedure done to facilitate ultrasound guided Radiofrequency
Ablation (RFA) for sub-capsular hepatic lesions. Hydro
dissection was performed with 5% dextrose in water to displace
adjacent structures away from the liver capsule. RFA system
with cluster or single internally cooled electrodes were used
for treatment of hepatic malignancies. The feasibility, safety,
and efficacy of this technique were assessed on follow-up.

Results: Our patients' mean age was 59.6 years old. No
major complications related to hydro dissection were recorded.
One of our patients had a thermal injury (5.5%). No patients
suffered from biliary injury, haemorrhage or tumour seeding.
Mean hydro dissection displacement of nearby organs was
1.6cm.

Conclusion: Hydro-dissection (artificial ascites) proved
to improve technical efficacy and safety for ultrasound guided
radiofrequency of sub-capsular hepatomas.

Key Words: Sub-capsular hepatoma — Artificial ascites —
Radiofrequency.

Introduction

HEPATOCELLULAR Carcinoma (HCC) is a
global health issue, ranking as the fifth most com-
mon malignancy and the third leading cause of
death caused by malignant tumors [1].

HCC depends on early and prompt diagnosis
where treatment aiming to cure such as liver trans-
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plantation, surgical resection, or local ablation
including Radiofrequency Ablation (RFA) can be
used [2].

RFA is one of the modalities for treatment HCC.
Hepatic resection versus RFA for small HCCs
remains debatable. Hepatic resection might be
superior to RFA in small HCCs eligible for surgical
resection, particularly for tumors (3cm) in size
[3.4].

There is no major evidence based difference
between hepatic resection and RFA in overall
survival rates [5]. A recent study indicated that
“percutaneous RFA produced a similar therapeutic
effect as hepatic resection.” [6].

RFA is a safe surgical alternative, especially in
a Child- Pugh B status and associated health prob-
lems. Difficult-to-ablate HCCs are hepatomas
abutting the diaphragm or near gastrointestinal
system structures such as the colon, bile duct, or
gallbladder.

In such located hepatomas, the risk of thermal
injury to vital structures was an obstacle and a
driving force towards surgery. Assistant techniques
including artificial ascites, artificial pleural effusion,
and cooling by endoscopic nasobiliary drainage
changed the practice for such tumors by enabl-
ing an improved locating view and protecting
adjacent vital organs from thermal injury induced
by RFA [7].

RF ablation for liver tumors is a common prac-
tice because of its many advantages including
feasibility, relatively low cost, being a day case
procedure, and minimal invasiveness [8]. As for
the problems, major complications of hepatic RF
ablation have been reported scarce, ranging between
2% and 3%, and complications were less observed


http://www.medicaljournalofcairouniversity.net

2516 Role of Artificial Ascites Pre-Radiofrequency Ablation of Sub Capsular Liver Tumors

in cases of HCC (1.8%) in comparison to metastasis
(5.8%) [9-11].

Inspite of the fact that in site tumor recurrence
can occur even after successful RF ablation, local
recurrence rates are totally variable between pa-
tients with and without an adequate safety margins
[12,13] . Therefore, when performing RF ablation,
the procedure should aim to ensure an adequate
ablative margin in al directions surrounding the
tumor to reduce local recurrence rate.

Theliver, being avast organ with many borders
and surfaces encroaching thermally sensitive struc-
tures as gastrointestinal tract and diaphragm, makes
RF procedure a critical one in sub-capsular hepato-
mas because of therisk of collateral thermal damage
to the adjacent organs. Asfor liver upper surface
tumors, as hepatic dome, the visualization of the
tumor with US is masked by the lung [14].

Artificial Ascites (AA) can be effectively be
used to minimize the risk in such conditions. In-
deed, the AA method is safe and practical when
performing RF ablation for tumors adjacent to
organs thermally sensitive because it creates a
plane between the RF ablation zone from the adja-
cent organs and improve the visibility of the tumor
[15,16] .

If AA isdifficult in cases with history of prior
surgery, artificial pleural effusion may be awise
solution to improve the visualization when per-
forming RF ablation for atumor in the hepatic
dome [17,18] .

However, in contrast with AA, artificial pleura
effusion doesn't protect the diaphragm from thermal
injury [19].

To reduce local recurrence rates after RF abla-
tion, it is crucia to ensure a adequate ablative
margin. When index tumors are in high-risk loca-
tions within the liver, the procedure may result in
complications followed by inadequate treatment.
Experienced operators should be familiar with
other strategies, such as AA, needle track ablation,
fusion imaging guidance, parallel targeting, and
bypass targeting. These methods may be aid in
overcoming challenges related to the location and
shape of the tumors and provide safe intervention
conditions. Thereby, RF ablation can be success-
fully performed with curative target [20].

Aim of the study:

To assess the safety and technical efficacy of
percutaneous radiofrequency ablation after artificial
ascitesin sub-capsular hepatoma.

Patients and M ethods

From March 2017 to December 2018, Artificial
Ascites Technigque was performed in 18 cases of
sub-capsular hepatomas to displace and protect
bowel in proximity to the ablation zone.

In our study, 66.7% of our patients were males
and 33% were females with mean age of 59.67
years old. 77.8% of our patients were Child A
while 22.2% of our patients were child B.

In our cases, 61.1% (n=11) of sub-capsular
hepatomas were in segment (5), 27.8% (n=5) were
in segment (6) while 11.1% (n=2) were in seg-
ment (3).

The study was carried out in Interventional
Radiology Unit, Ain Shams University, after Ethical
Committee Approval. Informed consent was ob-
tained from all of the patients. Thisis a prospective
cohort study.

The inclusion criteria for the patients were as
follows:

A solitary tumor 3cm or less, well demarcated
at hepatic surface; Child-Pugh class A or B liver
cirrhosis and normal coagulation profile (Pro-
thrombin time, prothrombin concentration, INR
and Platelets count.). Proximity of gastrointestinal
tract to tumor was ascertained with dynamic radi-
ological cross-sectional studies and corresponding
ultrasonography.

Exclusion criteria;

Patients with multi-centric HCC, patients with
hepatic vascular invasion and patients having bad
coagul ation profile.

Artificial ascitesinstallation:

A 16-gauge Intravenous (1V) catheter (BD
Angio-cath; Sandy, UT, USA) was inserted into
the peritoneal cavity along the edge of the liver
under ultrasound guidance following the adminis-
tration of local anesthesiawith 1% lidocaine to the
skin, abdominal wall and peritoneum.

When ultrasound showed that the catheter was
inserted into the correct site, the outer catheter was
advanced further to position the tip near the index
tumor whenever possible, and the inner stylet was
then removed. Ground pads were applied to pa-
tients' lower limb.

Once the catheter wasin place, we injected a
sufficient amount of 5% dextrose until a separation
of at least 0.5cm between the target tumor and the
adjacent gastrointestinal tract was achieved. We
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then considered the induction of artificial ascites
successful and perform the radiofrequency ablation
procedure. The induction was judged as a failure
if sufficient separation was not achieved with
1500mL 5% dextrose. The drip infusion was con-
tinued while performing radiofrequency ablation
to maintain the distance of at least 0.5cm between
the ablation zone and the adjacent gastrointestinal
tract.

All RFA procedures were performed percuta-
neously using Ultrasound (US) with Covidien cool
tip RF ablation system. All the procedures were
performed under local anesthesia and conscious
sedation. The direct puncture of lesion was avoided
and an oblique pathway was taken so as to get a
rim of non-tumorous liver tissue while placing the
electrode. Once the needle was positioned in the
lesion, set the target temperature at 105°C (we use
the automatic temperature control mode) and the
power at 150W and pressed the start button. Set
timer after target temperature reached was accord-
ing to size of tumor (5min for 2cm diameter and
6min for 3cm diameter. If at the end of the cool-
down mode the temperatures are above 60°C, this
is a good indication of complete tumor ablation.
To ablate the needle track we retract completely
the tines of the device and press the track ablation
start button and then the needle was slowly with-
drawn.

Contrast-enhanced CT or MRI was performed
1 month after the ablation to evaluate technique
effectiveness, and to complete ablation. Complete
ablation was defined as a lack of enhancement of
the entire tumor. If complete ablation was achieved,
routine contrast-enhanced CT or MRI was repeated
to assess local tumor progression at 3 months after
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radiofrequency ablation and then at 6-month inter-
vals. Local tumor progression was defined as the
reappearance of tumor enhancement within or
adjacent to the ablation zone.

Complications caused by the procedure such
as pain, fever, bleeding, hemo-thorax, injury to
adjacent gastrointestinal organs, volume overload,
infection, incomplete elimination of mass and
hepatic decompensation were followed-up after
procedure and after 1 month post-ablation and
were detected using ultrasound, CT or MRI and
laboratory tests.

Statistical analysis:

Data were coded and entered using the statistical
package SPSS (Statistical Package for the Social
Sciences) version 25. Data was summarized using
mean, standard deviation, median, minimum and
maximum in quantitative data and using frequency
(count) and relative frequency (percentage) for
categorical data. Comparisons between quantitative
variables were done using the non-parametric
Mann-Whitney test. Correlations between quanti-
tative variables were done using Spearman corre-
lation coefficient. p-values less than 0.05 were
considered as statistically significant.

Results

In our study,66.7% of our patients were males
and 33% were females with mean age of 59.67
years old. 77.8% of our patients were Child A
while 22.2% of our patients were child B.

In our cases, 61.1% (n=11) of sub-capsular
hepatomas were in segment (5), 27.8% (n=5) were
in segment (6) while 11.1% (n=2) were in seg-
ment (3).

(B)

Fig. (1): (A,B): Male patient, 59 years old, figure showing. Initial pre-ablation Triphasic CT abdomen showing small enhancing
focal lesion in segment 6 in arterial phase with subsequent washout out in the porto-venous phase.
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Fig. (1): (C, D, E, F): Ultrasonography pictures showing tip of needle within the lesion with progressive formation of gas bubbles
ensuring ongoing ablation process and surrounding ascetic fluid related to the ablation segment.

(S) H)

Fig. (1): (G, H): Post ablation CT with contrast for follow-up showing total ablation of the lesion with complete central charring
with lack of contrast uptake and washout in arterial and delayed phases denoting successful complete ablation.
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(A) (B) ©

Fig. (2): (A, B, C): Male patient, 49 yearsold, CT with contrast pre-ablation pictures showing arterial faintly enhancing lesion
and wash out in porto-venous phase.

D) ®

(F) ©)

Fig. (2): (D, E, F, G): (D) Showing hypoechoic solid focal lesion on ultrasonography corresponding to the enhancing lesion
on triphasic CT abdomen in Fig. (2A, B, C), (E) Showing artificial ascites (black arrows) and tip of RF needle inserted
within the entire focal lesion, (F) Gas bubbles formation on ongoing ablation process, (G) Track ablation at end of
ablation process with bubbles streaks reaching hepatic capsul e surface.
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Fig. (2): (H, I, J): CT with contrast showing post ablation follow-up pictures successful lesion ablation
with absent contrast uptake or washout in any of arterial, porto-venous or delayed phases.

Table (1): Showing mean, SD, median IQ range of the lesion
size of masses and hydro-dissection distances in-
cluded in our study.

Mean Star}dgrd Median Mini- Maxi-

deviation mum  mum

Lesion size 1.80cm 0.50 1.80 0.90 3.00
Hydro dissection  1.63cm 0.40 1.70 1.00 2.30

Table (2): Showing the complications in follow-up immediately
after the procedure and after 1 month, the number
of patients who had it and its percentage from total
number of patients.

™) %

Bowl perforation:

Yes | 5.5

No 17 85
Hepatic decompensation:

Yes | 5.6

No 17 94.4
Infection:

Yes 2 11.1

No 16 88.9
Local tumor progression:

No 18 100.0
Bleeding:

No 18 100.0
Incomplete ablation:

Yes | 5.6

No 17 94.4

Volume overload:

Yes | 5.6

No 17 94.4
Liver infarction:

No 18 100.0
Fever:

Yes 18 1000
Biliary injury:

No 18 1000

Tumor seeding:
No 18 100.0

Complications:

In our study we faced some complications in
few number of patients, as one case of bowl per-
foration which could be attributed that the case
had multiple laparotomies done before. One case
of hepatic decompensation 3 weeks after procedure
which could be related to deterioration of general
condition due to associated viral hepatitis status
of the patient. One case with our largest tumor had
a residual part on follow-up and complained of
some signs of volume overload relieved with diu-
retics with no residual problems.

All cases had mild fever relieved within one
week of the procedure. No bleeding, liver infarction
or local tumor progression was detected in any of
our patients. No biliary injury or tumor seeding
was encountered.

Discussion

Introducing artificial ascites is a rapid and safe
procedure. Artificial ascites can separate the liver
surface from adjacent organs. The fluid between
the liver and the gastrointestinal tract plays a role
in insulating thermal energy transmission and
lowering the temperature around the liver, thus
protecting the gastrointestinal tract from thermal
injury. Moreover, artificial ascites improves tumor
visibility by replacing the surrounding air in the
gastrointestinal tract [21].

Our main aim for this study was to assess the
safety and technical efficacy of percutaneous radi-
ofrequency ablation after artificial ascites in sub-
capsular hepatomas the safety and technical efficacy
of percutaneous radiofrequency ablation after arti-
ficial ascites in sub-capsular hepatoma.
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Laeseke et d., [22] used animal models to study
the protective effect of artificial ascitesin RF
ablation. Their results showed that 5% dextrose in
water could offer better protection of the adjacent
gastrointestinal tract compared with 0.9% saline.
Although our study was not a comparative study
between 2 fluid agents but the results we have is
more than satisfactory as using 5% dextrose in our
patients agreed with the results priorily mentioned,
as only one patient had bowel injury due to thermal
effect.

Song et al., [23] induced artificial ascitesin 143
patients with 148 HCCs abutting the diaphragm
and gastrointestinal tract and then performed RF
ablation. The study suggested that the use of arti-
ficial ascites was a simple and effective approach
to avoiding thermal injury and improving tumor
visihility, with an artificial ascites induction success
rate of 90.9%, primary technique effectiveness of
85.3%, and local tumor progression of 12%, our
study had nearly similar results adding additional
value to the effectiveness and safety of artificial
ascites in RF of sub-capsular hepatomas with no
local tumor progression occurrence and only one
case (5.5%) of cases had athermal injury occur-
rence which was attributed to it being the largest
mass diameter in our patients.

According to Liang P. et ., and Zhang et al .,
hemorrhage and tumor seeding are potential com-
plications related to artificial ascites because ascites
can wash away coagulation substances at the punc-
ture site and decrease the compression of the op-
posing abdominal wall against the liver, facilitating
the dissemination of tumor cells at the same time
and cauterizing the needle track during MW antenna
withdrawal prevent hemorrhage and tumor seeding.
They also mentioned that no intraperitoneal hem-
orrhage or tumor seeding was observed after MW
ablation during follow-up. [21,24] which was aug-
mented with our study finding on radiofrequency
ablation, which had no complications as hemor-
rhage and tumor seeding.

In our study we faced some complicationsin
few number of patients, as one case of bowl per-
foration which could be attributed that the case
had multiple laparotomies done before. One case
of hepatic decompensation 3 weeks after procedure
which could be related to deterioration of general
condition due to associated viral hepatitis status
of the patient. One case with our largest tumor had
aresidual part on follow-up and complained of
some signs of volume overload relieved with diu-
retics with no residual problems. The results of
this study demonstrate that AA can increase the
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number of tumors eligible for treatment by radiof-
requency ablation by protecting vulnerable struc-
tures adjacent to the ablation zone.

Limitations:

The cost per patient due to the rising prices of
equipment limited my number of casesincluded,
added to the rarity of such located tumors.

These limitations are in plan to be overcomed
in fore-coming research recruiting larger number
of patients and comparing different modalities.

Conclusion:

In summary, ultrasound-guided percutaneous
radiofrequency ablation assisted by artificial ascites
is a safe and effective method for the treatment of
sub-capsular hepatomas adjacent to the gastroin-
testinal tract. This strategy can achieve good local
control of such tumors without serious complica-
tions.
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