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• LIVER CANCER •
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Abstract
AIM: To explore the feasibility of computed tomography
(CT)-guided percutaneous ethanol injection (PEI) using a
disposable curved needle for treatment of malignant liver
neoplasms and their metastases in retroperitoneal lymph
nodes.

METHODS: CT-guided PEI was conducted using a disposable
curved needle in 26 malignant liver tumors smaller than 5 cm
in diameter and 5 lymph node metastases of liver cancer in
the retroperitoneal space. The disposable curved needle was
composed of a straight trocar (21G) and stylet, a disposable
curved tip (25 G) and a fine stylet. For the tumors found in
deep sites and difficult to reach, or for hepatic masses
inaccessible to the injection using a straight needle because
of portal vein and bile ducts, the straight trocar was used at
first to reach the side of the tumor. Then, the disposable
curved needle was used via the trocar. When the needle
reached the tumor center, appropriate amount of ethanol
was injected. For relatively large malignant liver tumors,
multi-point injection was carried out for a better distribution
of the ethanol injected throughout the masses. The curved
needle was also used for treatment of the metastasis in
retroperitoneal lymph nodes blocked by blood vessels and
inaccessible by the straight needle.

RESULTS: All of the 26 liver tumors received 2 or more times
of successful PEI, through which ethanol was distributed
throughout the whole tumor mass. Effect of the treatment
was monitored by contrast-enhanced multi-phase CT and
magnetic resonance imaging (MRI) examinations three
months later. Of the 18 lesions whose diameters were smaller
than 3 cm, the necrotic change across the whole mass and
that in most areas were observed in 15 and 3 tumors,
respectively. Among the 8 tumors sizing up to 5 cm, 5 were
completely necrotic and 3 largely necrotic. Levels of tumor
seromarkers were significantly reduced in some of the cases.
In 5 patients with metastases of liver cancer in retroperitoneal
lymph nodes who received 1 to 3 times of PEI, all the foci
treated were completely necrotic and smaller demonstrated
by dynamic contrast-enhanced CT or MRI 3 months later.

CONCLUSION: CT-guided PEI using a disposable curved
needle is effective, time-saving and convenient, providing
an alternative therapy for the treatment of malignant liver
tumors and their retroperitoneal lymph node metastases.
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INTRODUCTION
Percutaneous ethanol injection (PEI) is a common procedure
for the treatment of malignant liver neoplasms. But in the
treatment of small or deep foci with CT-guided PEI, repeated
punctures are necessary for the needle tip to reach an
appropriate position. This may result in prolongation of the
operation time and an increase of the risk for complications.
This article reported our recent experience in PEI treatment of
liver tumors using a disposable curved needle.

MATERIALS AND METHODS
Clinical data
Thirty-one patients (22 males, 9 females; 37 to 72 years old,
mean 48.9 years) were included in this study. Of them, 19 had
primary liver cancer and 7 had metastatic liver tumors,
including a single focus in 15 patients and multiple foci (  two
tumors) in 11 patients. Twenty-six foci in 26 patients were
treated by PEI using a disposable curved needle, including 18
smaller than 3 cm in diameter and 8 sizing from 3 cm to 5 cm.
Metastases in retroperitoneal lymph nodes were found in 5
patients, with a single node involved in 3, 2 nodes in one and
3 nodes in the other. All of the five patients received PEI
treatment, one lesion for each. Every patient was informed of
possible complications and the consent was obtained before
operation. The procedure was approved by the Ethics Commission
of the hospital.

Instruments
PQ 5000 V helical CT machine (Picker International INC,
Cleveland, Ohio, USA) was used to guide the puncture. The
disposable curved needle set (DCHNS, COOK, Bloomington,
USA) is composed of a tip (25 G), a fine stylet, a straight trocar
(21 G) and a trocar stylet. Volume Zoom multi-slice helical
CT scanner (Siemens AG, Forchheim,Germany) and Symphony
1.5T MRI machine (Siemens AG, Munchen, Germany) were
used to evaluate the post-operative lesions.

Procedures
The location, morphology and size of the focus were
determined by enhanced CT or MRI. Prothrombin time, blood



routine, liver function and tumor markers were evaluated. The
patients were fasted for four hours and notified of precautions
before the procedure. Sedatives were administered for patients
with mental stress.
     An appropriate posture was selected and the skin surface
was marked. The focal area was scanned by 5-10 mm thickness
to determine the optimal puncture point, angle and depth. Local
sterilization, draping and local anesthesia with 2% lidocaine
were conducted. The patients were advised to hold breath at
rest, when the needle was inserted into the focus according to
the preplanned angle. The needle was adjusted under CT
guidance in case of any deviation. The disposable curved needle
was used in the following cases: 1) foci too small in size or too
deep in location for the straight needle, 2) the way to the tumor
center blocked by the portal vessel or bile dust, 3) large foci
with multiple-site injections of ethanol by one puncture. When
the straight trocar of the disposable curved needle reached the
proximity of the tumor, stylet was withdrawn and the 25 G
curved needle was inserted. The needle tip was 90º to the needle
body in a natural state. When the tip traveled out of the trocar,
it was bent by its own elasticity. The next step was to direct
the tip to the focus and insert into it the tumor. Then, the stylet
was removed and ethanol was injected. For the larger foci, the
trocar was inserted, through which ethanol was injected from
superficial to deeper areas. After that, the flexible needle was
inserted, through which ethanol was injected into the areas
around the trocar. Before injecting ethanol, a test withdrawal
was done to make sure that the needle was not misled to the
blood vessel or biliary duct. Ethanol injection should be
sufficient to diffuse to all or most parts of the tumor. The total
volume of ethanol injected each time should not exceed 40 ml.
As absolute alcohol is of low density, it could be mixed with a
small amount of contrast medium to increase its density so
that the diffusion of ethanol could be more visible. A small
amount of the anesthetic was administered while the needle
was being withdrawn. When the needle was removed, a check-
up was necessary to see whether the ethanol was well
distributed within the tumor, whether there was ethanol reflex,
or whether passage of the needle through the pulmonary region
caused pneumothorax.
    Postoperative treatment included fluid replacement,
analgesic and liver protection therapies, and re-examination
of liver function and tumor markers. A second treatment was
given at an interval of 5 to 7 days.

Outcome evaluation
Multi-slice helical CT scan or contrast-enhanced MRI was done
three months after PEI to evaluate the outcome by the necrotic
area of the foci, changes of the tumor marker level and clinical
manifestations.

RESULTS
All of the 26 tumors received 2 or more times of CT-guided
PEI. Single-point or multi-point injections were performed for
foci smaller than 3 cm, and multi-point injections for all of the
foci larger than 3 cm in diameter. The ethanol distribution was
found to cover the whole tumor areas in all these 26 cases
(Figures 1-4). CT or MRI images showed that, of the 18 foci
smaller than 3 cm, 15 were completely necrotic (Figure 5) and
the remaining three were mostly necrotic. Of the 8 foci larger
than 3 cm, 5 were completely necrotic and the other three
were mostly necrotic. In four patients who were found to
have residue nodules, CT-guided PEI was performed again,
and AFP level declined markedly and the symptoms improved
in some of these patients. Apart from abdominal pain of varying
degrees during the procedure, no other severe complication
was observed.

Figure 1  A tumor in the right lobe of liver (2.2 cm×2.0 cm). A
small amount of high-density iodipin could be seen in some
areas of the tumor receiving TACE.

Figure 2  When a deeply embedded tumor is difficult for a
straight needle to reach the appropriate point within it, a
straight trocar (21G) is used to reach the tumor side.

Figure 3  Insertion of the 25-G disposable curved needle into
the tumor through the straight trocar. The tip position is ad-
justed to the target by changing the direction of the curved
needle. Ethanol can be injected at multiple points within the
tumor by changing the direction of the curved needle.

Figure 4  Distribution of elhanol in the whole tumor.
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Figure 5  A complete necrotic change of the tumor found at
enhanced MRI check-up three months after the PEI.

DISCUSSION
The common treatments for malignant liver tumors include
surgery, transcatheter arterial chemoembolization (TACE),
PEI, radiofrequency thermal ablation, microwave coagulation,
laser thermal ablation therapy[1-4]. Although surgery is the most
radical treatment, it is not indicative for patients with severe
cirrhosis or in cases where tumors are very close to the major
vessels. Surgery was not usually preferable if there were
multiple foci within the liver[5]. TACE is a good alternative,
but it causes severe damage to the liver. The outcome of TACE
is usually poor for tumors with insufficient blood supply. PEI
is a better alternative approach for treatment of malignant liver
tumors, as it has proved to be effective and to cause minimal
trauma[6-10]. According to Ryu et al., PEI was the choice of
treatment for clinical stage II patients with tumors smaller than
3 cm. For clinical stage I patients with such small tumors,
selective PEI or surgical resection should be considered[11]. In
these cases, the outcomes of PEI and surgery were similar but
better than TACE. Therefore, PEI should be selected according
to the conditions of individual patients[12]. Combination of PEI
and TACE and other treatment was sometimes used to achieve
optimal outcomes[13-18]. Moreover, PEI is more convenient and
safer than radiofrequency thermal ablation and microwave
coagulation therapy. PEI has become a preferable approach
for lesions adjacent to main biliary ducts or to intestinal loops
and for well-differentiated hepatocellular carcinoma[19-21].
      Chemotherapy, radiotherapy and surgery have become the
routine treatments for retroperitoneal metastases of liver cancer
and other malignant tumors[22-28], but some of the lesions are
not sensitive to radiotherapy and chemotherapy. In addition,
radiotherapy and chemotherapy are more traumatic and
expensive. Dissection of metastatic lymph nodes usually results
in more traumas and complications. Some patients whose
general conditions are poor can not tolerate chemotherapy,
radiotherapy or surgery. While CT-guided PEI is more effective
for the treatment of lymph node metastases in the retroperitoneal
space and abdominal cavity with less trauma and lower cost.
Following CT-guided PEI, appropriate chemotherapy and
radiotherapy still can be considered.
       Clear visualization of tumor location and ethanol distribution
during CT-guided PEI for malignant liver tumors makes it
possible to inject sufficient ethanol for a better outcome. It is
especially suitable for foci that could be clearly detected on
ultrasound[29]. For the CT-guided PEI, it is a key step to insert
the needle accurately into the target. Using the needle with a
disposable curved tip, it is convenient to reach the foci and to
avoid disadvantages of  routine PEI procedure. What you need
to do is to insert the trocar to the edge of the tumor and the
disposable curved needle tip into the tumor through the trocar.
It saves time and reduces complications. The disposable curved

tip can easily reach a deeply embedded tumor and avoid
possible damages to the surrounding vessels or bile ducts. For
tumors larger than 3 cm, multiple injections are necessary. By
the procedure described here, a straight trocar is used at first
to inject ethanol, and then the disposable curved needle tip is
inserted through the trocar to inject ethanol into areas that the
straight trocar cannot reach, so that ethanol can diffuse to the
whole tumor. Retroperitoneal lymph nodes are usually deep
and adjacent to abdominal aorta and inferior vena cava, PEI is
usually done under CT guidance because CT guidance is
accurate and the distribution of ethanol within the metastatic
lymph node can be clearly visualized. The disposable curved
needle can be used for metastatic lymph nodes in way to which
is blocked by vessels. For larger metastatic lymph nodes,
multiple-site injections of ethanol by one puncture can be done
using a disposable curved needle and the procedure is more
convenient than that using a routine straight needle.
      As we know, this is the first report describing the use of a
disposable curved puncture needle in CT-guided PEI for
malignant liver tumors and retroperitoneal lymph node
metastases. This procedure could also be used in CT-guided
acetic acid injection for liver tumors[30,31], ethanol injection for
adrenal tumors[32], and thymus ethanol injection for myasthenia
gravis[33].
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