Surgical resection of colorectal hepatic metastases

CK Leow, WY Lau, AKC Li

The reported median survival of patients with untreated colorectal liver metastases is 10.6 months from
the time of diagnosis. Systemic and regional chemotherapy do produce responses in a proportion of
patients but with limited prolongation of survival. At present, surgical resection is the only treatment
that can cure. The 5-year survival rate following curative hepatic resection for colorectal liver metastases
is 30% to 40%. However, only 5% to 10% of all patients with curative resection of their primary colon
cancer will develop liver secondaries that are amenable to surgery. Hepatic resection for colorectal liver
metastases should be offered to this select group of patients and should only be performed by an experi-

enced surgical team with an operative mortality rate of less than five per cent.
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Introduction

Tumours of the colon and rectum are the second lead-
ing cause of cancer deaths in Western societies.' In
Hong Kong, carcinomas of the colon and rectum (in-
cluding recto-sigmoid) are respectively, the third and
seventh leading causes of new cancer cases. In 1991,
they accounted for 2139 new cancer cases, second only
to the leader, carcinoma of the lungs. While the mor-
tality rate (deaths/100 000 population) for rectal and
recto-sigmoid cancers has remained static over a 10-
yvear period (1984 to 1993), the rate for colon carci-
noma has gradually increased (8.2 to 12.2 for males,
7.9 to 10.4 for females).’

In spite of receiving a ‘curative’ resection for
colorectal carcinoma, 40% to 50% of patients die
within five years of surgery. Eighty per cent die, pre-
dominantly with liver metastases, within three years.*
The three most commeon sites for distant colorectal
metastases are the liver, lungs, and regional lymph
nodes.* Once liver metastases were discovered, the
median survival of 2581 patients, reported in 20 stud-
ies from around the world, was 10.6 months (range
3.7-24 months).” Survival 1s closely related to the ex-
tent of liver involvement. In a retrospective study of
113 patients with liver involvement only, patients with
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widespread bilateral disease had a mean survival time
of 3.1 months, compared with 16.7 months for those
with solitary metastases.® Furthermore, patients with
well differentiated liver secondaries survive twice as
long as those with poorly differentiated lesions do—
11 months versus 5.5 months.’

Since the 1950s, mortality from cancers of the colon
and rectum in England and Wales has changed little and
accounts for 12% of all deaths from cancer. As the prac-
tice of cancer chemotherapy on a large scale only started
in the 1950s, chemotherapy has had little impact on the
mortality of colon cancer.® Systemic S-fluorouracil (5-
FU) with folinic acid, considered an optimum treatment
for metastatic colorectal cancer. yielded a 25% response
rate and provided median survival of approximately [2
months.” In eight randomised studies, regional hepatic
arterial therapy with 5-fluoro-2-deoxyuridine (FUDR) has
been shown to produce a better response than systemic
chemotherapy in treating colorectal liver metastases.
However, only two of these studies showed a statistically
significant (but moderate) extension of survival to a maxi-
mum of 15 months."” While new anti-cancer therapeu-
tics such as antibody-directed enzyme prodrug therapy
(ADEPT) and polymer drug conjugates' may hold prom-
ise of potential cure in the future, at present. chemotherapy
per se will not cure patients with colorectal hepatic
metastases. The only treatment that is curative is surgery.

The detection of liver metastases

Metastatic deposti(s) in the liver can present at the ini-
tial laparotomy for primary colonic resection, as a cause




of symptoms such as pain, jaundice, and ascites. They
also may be found asymptomatically at follow up with
the presence of an elevated serum carcinoembryonic
antigen (CEA) concentration.

Between 8% to 25% of patients undergoing
laparotomy for colonic cancer resection have overt
liver metastases.’” However, operative evaluation by
palpation for liver secondaries is very inaccurate. Of
71 patients considered free of metastases at initial
laparotomy, post-operative ultrasonography and com-
puter tomography of the liver revealed that 17 (24%)
had occult secondaries that were confirmed on clini-
cal follow up. Seventy-four per cent of these
metastases were located in segments VI and VII of
the liver, an area that is difficult to assess adequately
during laparotomy.® In a prospective study of 213
patients with colorectal cancer, pre-operative ultra-
sonography and intra-operative palpation of the liver
failed to detect liver metastases (0.3-3.5 cm in size)
demonstrated by intra-operative ultrasound in 2| pa-
tients (10%)."

Patients presenting with an isolated raised CEA
level after a “curative’ colonic resection should have
the measurement confirmed and then investigated.
This includes a chest X-ray, liver ultrasonography,
computed tomography (CT) of the abdomen, bone
scintigraphy. and colonoscopy toa look for recurrence
or metastases. When recurrent disease is only con-
fined to the liver. our practice is to perform a hepatic
artery angiogram prior to surgical exploration.

The role of intraoperative ultrasound

The detection of hver metastases at laparotomy
missed by pre-operative imaging with percutancous
ultrasound and CT scans aftect and alter surgical de-
cision-making. The sensitivity of pre-operative ul-
trasound scan in the detection of colorectal liver
metastases can be as low as 41.3%."" Using dynamic
CT, delayed CT, and magnetic resonance imaging can
improve the detection rate for hepatic metastases.'®
Currently, CT arterial portography (CTAP) is the most
sensitive pre-operative imaging technique for detect-
ing colorectal liver secondaries. Of 536 metastases in
25 patients undergoing hepatectomy, intra-operative
vltrasound (IOUS) detected 54 (96%) mctastases
while pre-operative CTAP detected 51 (91%)
metastases.'” Machi et al showed that IOUS at the
time of primary colonic resection had significantly
better sensitivity, negative and positive predictive
value. and overall accuracy (>90%) in detecting
colorectal liver secondaries compared with pre-op-
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erative ultrasound. CT, and surgical exploration.'* The
extended follow up of 188 patients for more than 18
months with liver imaging demonstrated that the
negative and positive predictive value and overall
accuracy of [OUS are maintained and significantly
exceed those of pre-operative ultrasound, CT, and
surgical exploration.’®

Approximately 20% of patients with colorectal
secondaries selected for exploration and liver resec-
tion had their plan of management at operation al-
tered as a result of IOUS findings." This examina-
tion enables a spatal assessment of the lesion(s) to
be made during surgery. The anatomic relation of the
lumour(s) to intrahepatic vessels can be delineated
and helps the surgeon decide on the most appropri-
ate type of resection, such as a wedge resection, ul-
trasonically-guided subsegmentectomy,' or lobec-
tomy., withoul compromising on an adequate resec-
tion margin, or leaving insufficient hepatic tissue to
sustain life. During cryoablation therapy, 10US is
essential not only to accurately place the cryoprobe
within the lesion but also to monitor the extent of
ablation by the ice-ball.™®

At our institution, we routinely perform IOUS ex-
amination of the whole liver prior to definitive sur-
gery. The procedure can be performed in five min-
utes, does not require mobilisation of the whole liver,
and complications such as hepatic injuries or infec-
tion have not been encountered.

The resection of metastases

There is a dearth of literature as to whether liver re-
section for colorectal liver metastases and primary
colonic resection should be performed at the same
operation or on separate occasions. Scheele et al re-
port on 189 patients with synchronous liver
metastases; 108 underwent combined excision of the
liver mass and primary tumour and 81 had a hepatic
resection performed two weeks to 23 months after
the initial operation for primary colonic resection.”!
It is reasonable to perform liver resection for a suit-
ably situated metastasis at the time of initial colonic
resection if it is only a simple wedge resection or left
lateral segmentectomy. Patients requiring more ex-
tensive liver resection such as lobectomy should have
primary colonic resection only. A delay allows time
for investigation of the presence or absence of any
extrahepatic disease and to determine resectability.
Elapse of time between primary colonic resection and
subsequent liver resection is the best selection method
for resectability and does not impair the curative po-
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tential of a delayed hepatic resection.”?

While the 30-day mortality rate for resection of
liver metastases reported by the Erlangen University
Hospital on their 469 patients over a period of 32
years (1960-1992) was only 4.4%, this obscured the
fact that their operative mortality has gradually been
improving over the years, falling from 11.5% during
the first two decades to 3.4% from 1980 onwards.
The mortality rate has been only 1.8% in the past
three years.”' Most recent series report mortality rates
of 7% to 8% but Starzl and colleagues at Pittsburg
report a zero mortality in 204 patients.®

Survival after resection of metastases

The combined 5-year survival rate from 24 published
series involving 1387 patients is 36%.° Analysis of
the Registry of Hepatic Metastases, which contains
records of 859 patients from 24 institutions led
Hughes and coworkers to report a S-year actuarial
survival rate of 33% and a 5-year actuarial disease-
free survival rate of 21% for those patients who had
hepatic resection for colorectal metastases.”” More
recently. the groups from Erlangen and Pittsburg re-
port actual 5-year survival rates of 36.9% +/- 7.0%
and 32%, respectively, on a total of 554 patients who
underwent hepatic resection with curative intent.?'=¢
The overall 5-year tumour-free survival reported from
Erlangen is 30% +/- 7.2%.*" In contrast, only 11 of
1650 patients with untreated colorectal liver
metastases have been reported to survive five years
and beyond.”

The prognostic determinants of survival
following resection

The Dukes’ staging of the primary colonic tumour has
been shown to influence the survival of patients un-
dergoing hepatic resection of colorectal secondar-
ies.”****" The median survival of patients who had he-
patic resection with an initial Dukes’ A and B lesion
was 125 months compared with 28.6 months in those
with Dukes’ C lesions.™ Forty-eight per cent of pa-
tients with no mesenteric lymph node involvement at
the initial colonic resection were alive at five years
following resection of the liver secondaries. The pres-
ence, however, of involved mesenteric [ymph nodes
led to a 5-year survival rate of only 18%.?' Interest-
ingly. a comparison of those patients who had Dukes’
A and B primary colon cancer without liver metastases
and those with potentially curative hepatic resections
revealed minimal survival differences between the two.
This implies that lymph node status at the primary
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colonic resection is the determining variable in these
pattents with colorectal cancer, even if there were liver
metastases that were resected.

Metachronous liver metastases probably represent
a subgroup of favourable, slow-growing lesions, com-
pared with synchronous metastases. While the com-
bined 5-year survival of 433 patients from 11 institu-
tions who had resection of synchronous liver
metastases averaged 27% (range, 0%-38%), the av-
erage 5-year survival among 555 patients with
metachronous lesions was 31% (range, 0%-59%).° A
single-institution experience, with 142 patients with
synchronous lesions and 208 patients with
metachronous lesions, confirms that patients with
resected metachronous lesions have significantly bet-
ter 5-year survival rates (43% vs 30%).2!

The effect on survival of the time interval between
resection of the primary colonic lesion and the diag-
nosis of liver metastases is conflicting. Analysis of
the data from the Registry of Hepatic Metastases led
Hughes et al to report a 5-year survival rate of 28%
in 199 patients who underwent hepatic resection less
than 12 months after their colonic resection. In 360
patients who underwent hepatic resection more than
one year after their colonic resection, the 5-year sur-
vival rate was 40%.* More recently, Gayowski et al
report that patients with a less than 24-month inter-
val between primary colorectal and hepatic metastases
resection experience a poorer outcome.*® When the
interval exceeds four years, the 5-year survival rate
following hepatic resection is better than 70%."
While Scheele and colleagues report very similar 5-
year survival rates for their patients with less than 12
months (44%), 12 to 23 months (46%), and more than
24 months (38%) intervals between colorectal and
metachronous liver secondaries resection,”’ Foster
and Lundy report improved survival for those with a
shorter interval.”

Whether the timing of resection of synchronous
lesions (at the time of colonic resection or delayed until
after the primary colonic resection) would significantly
alter survival is a moot point. There is a place for a
‘test of time’ to allow manifestation of extrahepatic
disease or multiple hepatic lesions less than 5 ¢m in
diameter, provided the delay does not compromise
technical resectability. There is some evidence in fa-
vour of the “delay’ but the result does not reach statis-
tical significance.?!

Following resection of colorectal liver metastases,
Cady and McDermott report that patients with four or



more hepatic metastases resected die of the disease, 80%
with further liver metastases. In contrast, only three of
18 patients with one to three metastases resected devel-
oped further hepatic lesions.”® Others have found that
patients with three or more metastases resected have
significantly worse survival rates.”****" However,
Scheele et al and Fortner et al did not find that the number
of metastases resected had a significant effect on prog-
nosis.’''? Thirty-two patients with four or more
metastases removed followed the same survival course
as those with three or fewer metastases excised. Nine
are alive without recurrent disease at five to 14 years
after liver resection.?’ Instead, the regional spread of
disease to adjacent organs or vessels, tumour rupture,
or distant metastases adversely affected survival.” In
addition, the presence of satellite metastases in the sub-
group with solitary and multiple metastases was asso-
ciated with poor survival and tumour-free survival.?'
Satellite metastases are caused by portal vein invasion'
thus making coincidental invasion of hepatic veins more
likely. This results in a higher incidence of subsequent
pulmonary metastases in those patients with satellite
metastases {(45%) than those without (23%).”!

The evidence supporting the significance of aclear
hepatic resection margin is overwhelming.'**!**** The
5-year survival rate in 152 patients with a clear mar-
gin of 1 cm or less was 26% compared with 44% for
the 112 patients with a clear margin of more than |
cm.”® The median disease-free survival time for those
patients with a2 0.1 to 0.9 cm margin of clearance was
20 months. Further analysis of this group of patients
revealed very similar median survival times for those
patients with a clear margin of 0.1 to 0.4 cm (I8
months) and 0.5 ot 0.9 cm (21 months). When a clear
margin of at least 1 ¢m is achieved, the median dis-
ease-free survival is 32 months.”' It is generally agreed
that a curative resection must achieve a clear resec-
tion margin of I cm or more.

One explanation for the better patient outcome
when comparing size of lesion (very large vs small),>"-"
magnitude of resection (lobectomy vs trisegmen-
tectomies),’* anatomical versus non-anatomical resec-
tion,”®* unilobar versus bilobar tumour distribution,”
and number of metastases {(1-2 vs >3 metastases) is
the likelihood of obtaining an adequate negative re-
section margin at operation. It is difficult to place an
upper limit on the number of metastases that can be
resected. Multiple wedge resections or enucleations
are feasible, but in practice, this is achieved only at
the expense of an adequate resection margin and is
limited by the site and size of the tumours. The chance
of performing anatomical resection and obtaining a
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minimum | cm clear margin in a patient with bilobar
disease involving more than three moderate-sized
metastases is much reduced compared with a patient
with unilobar disease and a single large lesion. While
some investigators report a 5-year survival rate of 18%
in patients with a positive pathological resection mar-
gin,” most series show that a positive margin precludes
5-year survival.”'#

Recurrence of liver metastases following
initial liver resection

The most common site of recurrent disease following
hepatic resection for liver metastases is the lung, fol-
lowed by the liver. Sixteen of 45 patients (36%) who
had hepatic resection for colorectal metastases devel-
oped pulmonary metastases as their first site of recur-
rence; only eight patients (18%) developed new liver
lesions.* The incidence of recurrence after resection
of hepatic metastases, confined solely to the liver, var-
ies from 5% to 33%.*" The majority of patients with
recurrent liver metastases are asymptomatic. Only 9%
of patients have specific symptoms related to the pres-
ence of the second liver metastases. The recurrent
metastases were detected by an increase in CEA level
(39%:), or by CT scan (44%). and conventional ultra-
sonography (12%). Only five per cent of the diagnoses
of recurrent metastases were made during on explora-
tory laparotomy.*

Re-resection of recurrent liver metastases

Only 7% to 13% of patients who have had liver resec-
tion for colorectal metastases undergo repeat resec-
tion for recurrence.’*** The median survival of 66
patients who had repeat liver resection. reported in 10
studies, ranged from 6 to 36 months.**' More recently,
Fernandez-Trigo et al report the results of their analy-
sis of the Repeat Hepatic Metastases Registry contain-
ing data on 170 patients with repeat liver resection for
recurrent metastases. The overall 3- and 5-year sur-
vival rates were 45% and 32%. respectively.™

The two most important and significant prognostic
variables in terms of survival were the presence of
extrahepatic disease and residual liver tumour when
repeat liver resection was performed. Patients with
extrahepatic disease had a 5-year survival rate of 19%
while those without had a rate of 36% (P=0.09). Com-
plete resections gave rise to a 36% 5-year survival rate
whereas presence of residual liver disease following
resection reduced the survival rate to 17% (P=0.01).
Those patients with a disease-free interval of less than
one year between liver resections and those having
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anatomic resection instead of wedge resection enjoyed
better 5-year survival rates but the results did not reach
statistical significance. Dukes’ staging of the primary
colonic tumour did not predict survival following re-
peat liver resection for metastases.™

The effectiveness of cryosurgery of liver
metastases

Cryosurgery (the use of low temperature for cellular
destruction) is another therapy available for the treat-
mentof colorectal liver metastases. Its ability to cause
focal, in situ destruction of tissue is ideal for treating
patients who are unsuitable candidates for major he-
patic resection either due to the extent of the intrahe-
patic disease, poor liver reserve (i.e. cirrhosis), or be-
cause of comorbid conditions. In those patients with
three or fewer non-resectable lesions owing to their
positions or distributions, cryoablation may offer
similar results to surgical resection.* Eighteen of 24
patients with colorectal liver metastases treated with
cryosurgery achieved an overall and disease-free sur-
vival rates of 78% and 39%. respectively. Twenty-
five per cent of the patients failed treatment because
of residual disease **

Technical and temporal constraints are the major
limitations of cryosurgery. At present, adequate treat-
ment can only be delivered to lesions smaller than 5
cm in diameter™ and the optimum number of lesions
for treatment is four: treating patients with more than
four lesions is controversial.*> For optimum treatment,
each lesion requires double freeze/thaw cycles and each
cycle takes approximately 25 minutes, depending on
the size of the lesion.* Thus the procedure s slow,
frquently taking more than four hours to complete.™
Although the mortality and morbidity assoctated with
hepatic cryotherapy is low, frequent myoglobinuria and
clinical renal failure in patients treated by cryosurgery
1s the most worrying problem.*

The development of liver recurrence or extrahepatic
disease in 68% of patients with colorectal liver
metastases treated by cryoablation probably implies
that cryosurgery alone is inadequate and should be
combined with systemic adjuvant therapy.** A recent
retrospective study of patients with non-resectable
colorectal liver metastases shows a 2-year survival rate
for patients who receive cryotherapy and hepatic ar-
tery chemotherapy of 21% compared with 12.5% for
those treated with cryotherapy alone.*

To prove the rationale that cryosurgery ablates all
gross discase and adjuvant hepatic artery chemotherapy
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destroys all microscopic residual tumour will require
tuture, well conducted, randomised, prospective trials.

The role of adjuvant chemotherapy after re-
section of liver metastases

Up to one third of patients with curative resection of
colorectal liver metastases will experience recurrence
within the liver remnant.***” Theoreticaily. post-opera-
tive adjuvant chemotherapy should eradicate any foci
of microscopic metastatic disease within the resected
liver thus reducing the recurrence rate and improving
long term survival. The inittal result of a randomised
prospective trial of adjuvant regional chemotherapy and
hepatic resection for colorectal liver secondaries dem-
onstrated a trend towards better survival in those pa-
tients treated with hepatic resection and adjuvant con-
tinuous hepatic artery infusion of fluorodeoxyuridine
(FUDR)." Untortunately, a subsequent follow up re-
port by the same investigators failed to confirm their
initial observation. Although the disease-free interval
was significantly extended from 8.7 months to 30.7
months in those patients who received adjuvant chemo-
therapy after hepatic resection of a solitary metastasis,
this advantage did not translate into a survival advan-
tage.*

Following curative resection of colorectal liver
metastases, adjuvant hepatic arterial 5-FU infusion ad-
ministered to 18 paticnts seems to have reduced the
incidence of recurrent disease when compared with
historical controls treated with surgery alone.® A ret-
rospective study involving 102 patients showed that
median unadjusted survival times for patients who re-
ceived adjuvant 5-FU and folinic acid chemotherapy
and for patients who had surgery only were 35 and 25
months, respectively.™ A further 15 studies, involving
a total of 504 patients, report that those patients who
received adjuvant therapy following resection of he-
patic metastases had an overall median survival of 31
to 51 months, compared with 22 to 37 months in those
who underwent resection only.” The efficacy of
adjuvant chemotherapy following liver resection is
suggested but has not yet been confirmed.

The potential benefit of chemotherapy must be
weighed against the not inconsiderable risks of com-
plications from intra-arterial adjuvant chemotherapy,
which include cholecystitis. chemical hepatitis.
sclerosing cholangitis. gastric and duodenal ulcera-
tions, diarrhoea, and neutropenia.*’ !

In the United States, 5-FU plus levamisole is the
current standard adjuvant treatment for Dukes’ C



colorectal cancer as this regimen significantly improves
recurrence-free and overall survival.** European coop-
erative study groups, however, are still conducting tri-
als on the efficacy of various permutations of adjuvant
therapy with 5-FU/folinic acid/levamisole in the treat-
ment of colorectal cancer.” In these countries, doubt
still remains and there is no consensus that adjuvant
treatment is of benefit.™ Similarly. the role of adjuvant
chemotherapy after resection of colorectal liver
metastases is still unsettled and we await the results of
the three European trials conducted by the European
Organization for Research and Treatment of Cancer
(EORTC), Gastro-Intestinal Tract Cancer Cooperative
Group (GITCCG) and Arbeitsgemeinschaft Leber
Metastasen (ALM) with keen interest.”™

Conclusion

The effectiveness of any treatment for colorectal liver
metastases should be measured against the natural his-
tory of untreated cancer. At present, surgical resection
of colorectal liver secondaries is the only effective
therapeutic modality that can cure a substantial pro-
portion of patients, with a 5-year survival rate ap-
proaching 40%.”"1'% Sixteen to 22% of patients who
develop recurrent disease after curative resection for
colorectal carcinoma will only develop liver
metastases.’ Unfortunately, only 5% to 10% of all pa-
tients with ‘curative’ resection of their primary colon
cancer will have colorectal liver secondaries that are
amenzble to resection.

As the mortality of a standard liver resection, per-
formed by an experienced team in an otherwise
healthy patient, is 2% or less,”"** one must ask the
question of how far one can proceed and how liberal
one can be with performing liver resections. Techni-
cally, surgical procedures can go up to the stage of
ante-situ or ex-situ resection™ and even to orthotopic
liver transplantation.®

Those patients who initially have well confined pri-
mary colorectal tumours resected. develop one to three
unilobar liver metastases that are amenable to resec-
tion with an adequate resection margin, and have no
evidence of extrahepatic disease, a ‘curative” hepatic
resection can be performed with the expectation of a
good chance for extended life or cure. The prospects
are poor for patients who have extrahepatic metastases,
numerous metastases involving both lobes, large le-
sions encroaching on major hepatic veins or bile ducts
or lesions that are sited so as to preclude resection with
a clear margin. Some surgeons consider the presence
of even one of these factors to be an absolute contrain-
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dication to hepatic resection.* Although few of these
patients will live beyond three years even if all macro-
scopic disease is removed, palliative surgery should
be considered and selectively offered for symptomatic
relief and a hope for life. Therapeutic success cannot
be measured only in terms of months or years of life
when comfort may be of equal importance. The qual-
ity of daily life is more real for most patients than is a
prediction of longevity. The desire to practice surgical
science must be tempered with humanity.

To quote MA Adson: “We cannot always act so that
hope might triumph over judgement, but we must not
ignore patients’ need for hope when operative risk and
morbidity are low, when there are no therapeutic al-
ternatives, and when, at times, palliative efforts may
give rise to cure. We should hope to blend our science
and our humanity into an art that our patients can per-
ceive as grace.”™™
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