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Modalities for the Treatment of Hepatic Malignancies
PRIMARY LIVER TUMORS

TREATABLE PATIENTS

Surgical Director, Liver Transplant Program

Hepatocellular carcinoma, although rare
in the United States, is the most
common liver tumor worldwide.These
tumors are often multiple, with each
tumor usually representing a new
primary rather than a metastatic lesion.
There is a strong correlation between
cirrhosis and development of
hepatocellular carcinoma, with 90
percent of patients having underlying
cirrhosis. Certain disease processes such
as hemachromatosis, hepatitis C and
hepatitis B further enhance the
likelihood of developing a primary
hepatic malignancy.

We need to remember that the survival
and palliation after incomplete
resection is no different than
laparotomy alone.We are therefore
obligated to ensure that a complete
surgical resection can be completed
prior to subjecting the patient to any
surgical procedure. Evidence of spread
outside the liver, even if resectable, will
eliminate the ability to potentially cure
a patient.The one exception to this
rule may be metastatic colon cancer to
both the lung and liver, which may
benefit from a complete surgical
resection.

Without treatment, the median survival
for patients with primary hepatic
malignancies is usually less than a year.
Complete surgical resection have
yielded long-term disease free survival
rates as high as 40 percent, however
underlying cirrhosis often limits the
ability to surgically resected all
identifiable tumor. Even with a
potentially curable resection, these
patients still have cirrhosis and
underlying liver disease.This underlying
liver disease can result in progression to
end-stage disease and 60 percent of
these patients will eventually develop a
new primary malignancy. If we are to
offer significant benefit for these
patients, we need to address not only
the primary hepatic malignancy but also
the cirrhosis and underlying liver disease
through the consideration for liver
transplantation.

Hughes published the first article
addressing metastatic colon carcinoma
to the liver in 1988. He showed that
any extrahepatic disease, even if
resectable, was a contraindication to
proceeding with surgery.This means
that anyone who has positive hepatic
lymph nodes is considered to have
extrahepatic disease and therefore
would not be a candidate for resection.
Hughes also demonstrated that the
number of lesions was important, with
four or more lesions eliminating any
benefit from surgical resection. Over
the last 26 years, the majority of his
findings have stood the test of time, but
several modifications have been made.
Most authors now agree that patients
with up to five hepatic metastases can
benefit from surgical resection.As
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METASTATIC DISEASE
The most common hepatic
malignancy in the United States
remains metastatic lesions from some
distant site, with adenocarcinoma
being the most common cell type.
Historically, the only metastatic
adenocarcinoma to the liver that has
shown significant benefit from
surgical resection is that of colon
primaries.Although recent data may
suggest some minimal benefit for
surgical or ablative therapy for
lesions of breast, stomach, esophageal
and pancreatic primaries, these are
usually not considered to exhibit a
significant survival advantage after
treatment.
Over 150,000 new cases of colon
cancer are diagnosed each year. Fifty
percent of these patients will develop
metastatic disease at some point,
with the liver being the most
common site of spread. Patients with
metastatic disease have a median
survival of less than two years
without treatment and the five-year
survival rate is two percent. Only
one-third of patients show any
significant response to chemotherapy
and therefore other treatment
options should always be considered.
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stated, there may also be a benefit of
resecting hepatic metastases from colon
primaries.
The factors that influence recurrence
after resection for primary hepatic
malignancies are different than those of
metastatic lesions.Vascular invasion,
whether microscopic or macroscopic,
results in a poor prognosis following
any treatment modality. Both Nagao
and Chen have shown that tumor size
influences outcome following
treatment, with lesions greater than 5
cm having a significantly worse
outcome. Pichlmayer showed that
multifocal tumors result in poorer
outcomes and patients with more than
three lesions, any greater than 3 cm,
have a worse prognosis.
PREOPERATIVE STAGING
There continues to be a debate
concerning the best imaging modality
to stage a patient prior to proceeding
with surgical resection. CT scans,
ultrasound, MRI scans and now PET
scans have all been shown to be useful
in the preoperative evaluation of
patients with primary and metastatic
cancers to the liver. No single imaging
technique has repeatedly been shown
to be superior to any of the other
techniques. PET scans have shown
improved sensitivity in the
identification of hepatic malignancies,
but specificity data has not conclusively
shown its accuracy is better than either
CAT scans or MRI scans.The latest
techniques that are being used are the
fusion of PET scans with either CAT

scans or MRI scans.These computerfused studies give the benefit of being
able to not only look at structural
abnormalities but also metabolic
changes as well.This fusion gives a
better opportunity to determine if
there are any structural abnormalities at
the site of metabolic changes, which
will hopefully improve accuracy in
deciding which patient could best
benefit from surgical intervention.
Intraoperative ultrasound has been
shown to consistently visualize lesions
that are 4 mm in size, much smaller
than any of the above imaging
procedures can routinely identify. The
reason for the improved visualization is
that ultrasound probes with higher
frequencies give better resolution but
have very poor penetration.
Interoperative imaging of the liver no
longer requires the penetration of skin
and muscle, so high-frequency probes
with improved resolution can be used.
Intraoperative ultrasound also allows
for the biopsy of any suspicious lesion,
thereby further improving sensitivity,
specificity and accuracy.This technique
is readily available in most large
hospitals throughout the United States
and should be considered a useful tool
to confirm the preoperative staging or
to restage a patient before proceeding
with large hepatic resections.
Interoperative ultrasound can be done
using either laparoscopic or open
techniques.
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PRIMARY LESIONS
Complete surgical resection of a
primary hepatic malignancy can yield
40 percent long-term, disease-free
survival.The most important
prognostic indicators of long-term
survival is the severity of the
underlying liver disease, the size and
number of lesions, the presence of
vascular invasion and any evidence of
distant disease. Even with favorable
tumors and retained hepatic synthetic
function, there is a 60 percent chance
of developing new hepatic primaries in
the future. For this reason, liver
transplantation has emerged as a
treatment option that can not only
address the removal of the hepatic
malignancy but also the resolution of
the underlying cirrhosis and sometimes
the disease process.
We must remember that
immunosuppression therapy promotes
the rapid growth of any residual tumor
after transplantation. Metastatic tumors
are never considered transplant
candidates because of the rapid spread
of tumor following
immunosuppression.

TREATMENT MODALITIES
Surgical resection remains the gold
standard for the treatment of both
primary and metastatic lesions.We
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must again stress that patient survival
and palliation after incomplete
resection is no different than
laparotomy alone.We therefore need to
ensure that complete resection can be
accomplished prior to proceeding with
hepatic resections.
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Primary hepatic malignancies however,
have shown promise following
transplantation, despite the need for
immunosuppressive medication.
Analysis of the data has suggested that
certain risk factors increased
recurrence rates after transplantation.
Patients with single lesions less than
five cm, or up to three lesions all less
than three cm, have excellent
outcomes following transplantation.
Any evidence of extrahepatic disease
or vascular invasion precludes the
ability to proceed with transplantation
because of rapid recurrence after
immunosuppression.
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For patients who meet these criteria,
transplantation is now considered the
best treatment option, resulting in a
significant improvement of both short
and long-term survivals. These
patients require transplantation early
in the course of their disease, before
their lesions fall outside the
parameters acceptable to proceed with
transplant, therefore they are afforded
a significant advantage on the
transplant waiting list.
METASTATIC LESIONS
The gold standard for the treatment
of five or fewer metastatic lesions,
confined to the liver, remains surgical
resection. Unfortunately, up to 40
percent of patients are identified to
have additional disease at the time of
exploration, using intra operative
ultrasound, and 20 percent are found
not to be resectable for a cure. If a
curative resection is performed, then
25 to 30 percent of patients will
achieve five-year disease-free survivals,
usually considered a cure. Recent
papers have suggested that favorable
lesions, solitary lesions with more than
one year between the colon resection
and the identification of hepatic
metastases, may show a greater than
40 percent five-year disease-free
survival.

Recurrence of hepatic metastases after
surgical resection can be re-resected if
they again are confined to the liver and
are five or fewer in number.With reresection, five-year disease-free survival
improves to 40 percent.This improved
outcome is because the majority of
tumors that recur will also have
extrahepatic disease.Those recurrent
metastases confined to the liver have
proven themselves to be malignancies of
low aggressiveness, suggested by the lack
of extrahepatic spread, explaining the
improved outcomes following reresection when compared to primary
resection.
ABLATIVE PROCEDURES
If similar outcomes to surgical resection
could be achieved without the need for
a major surgical procedure, then this
would result in a superior treatment
modality.The most promising modality
remains radiofrequency ablation (RFA).
Unfortunately, not all lesions are
amenable to radiofrequency ablation.
Lesions greater than five cm, lesions
adjacent to the biliary system or vascular
structures and lesions adjacent to other
abdominal organs may not be amenable
to curative procedures. Combined
approaches using laparoscopic and open
techniques are routinely performed to
ablate lesions abutting other intra-
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abdominal structures.Though the initial
data is promising, long-term follow-up
has not yet achieved similar outcomes to
that seen with surgical resection,
especially for larger lesions.
Chemoembolization combines two
modalities, intra-arterial chemotherapy
and embolization of hepatic tumors.
Chemotherapy, along with an agent to
occlude the vascular structures - initially
Gelfoam powder and more recently oilbased substances - are injected into the
tumor from a transarterial route.This has
resulted in response rates as high as 70
percent in primary hepatic malignancies,
but rarely produce curative results. It
usually is reserved for palliation and is not
suggested for potentially curable lesions.
CONCLUSIONS
Any patient with a primary or metastatic
hepatic malignancy has numerous
options available that can produce longterm cures. It is important that these
patients be referred to a center that can
offer evaluation by a multidisciplinary
team who can help determine the best
possible treatment modality. Once a
treatment plan has been developed,
experienced physicians who have
successfully performed hundreds of these
procedures will yield the best possible
chance of cure.

