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bile ducts appear to bear the brunt of the reperfusion
injury.

The experiments described by Noack et al. can
obviously be extended to other transplantable solid
organs. For example, the relative susceptibility of glo-
merular cells and renal tubular cells to either anoxia or
reoxygenation would be of interest. Other organs
affected by disease processes in which the reperfusion
injury has been implicated can also be studied using
the techniques described above.
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RESECTION MARGINS FOR COLORECTAL METASTASES TO THE
LIVER: DO THEY MAKE A DIFFERENCE?

ABSTRACT

Yamamoto, J., Sugihara, K., Kosuge, T., Talcayama, T., Shimada, K., YamasakL S.,
Sakamoto, M. and Hirohashg S. (1995) Pathologic supportfor limited hepatectomy in
the treatment ofliver metastasesfrom colorectal cancer. Annals ofSurgery, 221" 74-78

Objective

The authors determined an appropriate surgical treatment for liver metastases from
colorectal cancers. Clinicopathologic featuresof metastatic lesions of colorectal cancers
were studied.

Summary Background Data

Major hepatic resection is the usual procedure for treatment of hepatic metastases from
colorectal cancers.
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Methods

Forty consecutive patients who underwent hepatic resections were prospectively studied,
for a total of 89 metastatic liver tumors.

Results

Metastatic tumor often extended along Glisson’s capsule, including invasion to the portal
vein (9 cases), the hepatic vein (3 cases), the bile duct (16 cases), and the nerve (6 cases).
The main tumor had small satellite nodules in only one patient, and there were no
microscopic deposits in the parenchyma, even within 10 mm from the metastatic tumors.
Fibrous pseudocapsule formation was observed in 28 patients.

Discussion

The rarity of intrahepatic metastasis from metastatic tumor supports nonanatomic
limited hepatic resection as the procedure of choice for metastatic colorectal cancer in the
liver. The spread via Glisson’s capsule should be taken into consideration for complete
tumor clearance.

KEYWORDS: Hepatic resection secondary colorectal cancer liver metastases.

PAPER DISCUSSION

Evolution of therapy for colorectal metastases con-
fined solely to the liver has resulted in surgical resection
as the best available therapeutic approach for these
lesions. This has occurred because alternative therapies
have little to no effect on the natural history of hepatic
metastases, while surgical resection offers a good
chance for cure while becoming increasingly safe.
Reported series of surgical resection for hepatic
metastases from colorectal carcinoma with intent to
cure demonstrate a 5 year survival rate of 30-40%1-3.
Recently significant 10 to 20 year survival following
hepatic resection has been reported2. Improved under-
standing of hepatic segmental and vascular anatomy
along with meticulous technique has contributed to a
decrease in operative mortality rates to less than 2% in
referral centers. This paper by Yamamoto et al. seeks
to refine surgical therapy through a careful study of
pathologic findings in resected hepatic colorectal
metastasis.

Forty patients over a year period (1991-1992)
underwent conservative liver resection of a total of 89
colorectal metastases which were examined macro-
scopically and microscopically. Equal numbers of
patients had solitary and multiple metastases. Nine
patients (23%) had gross invasion into "Glisson’s cap-
sule" (portal pedicles, also known as vasculo-biliary
sheaths of Walaeus)4; 8 had bile duct invasion, had
neural invasion. Microscopic invasion of portal pedi-
cles was seen in 22 of40 (55%) cases. Bile duct invasion

accounted for 40%, portal vein 23%, nerve 15%, and
hepatic vein 8% of these cases. Proximal tumour
extension along the portal triads was common, occur-
ring in 9 of40 (23%) ofcases. Tumor extended up to 23
mm from the edge of the main tumor, the average
extension in these 9 cases occurring 12 mm from the
tumor edge. A fibrous pseudocapsule surrounding the
tumor was absent in 30% of cases, thin ( several layers
of collagen bundles present) in 33%, and thick (ten or
more collagen bundles present) in 38%. A satellite
lesion close to the main metastasis was seen in only one
patient. Positive surgical margins were identified in
20% of patients.

The authors present these findings as supportive of
their approach of "non anatomical limited resection"
without the need for the usually accepted minimum of
one centimeter tumor free margin. They go on to
suggest that one "can remove a tumor by shaving the
non cancerous liver tissue, especially when it has a
thick fibrous pseudocapsule." This approach seems
inappropriate since their own data shows that this
approach has resulted in 20% of their patients having
positive surgical margins. The data in the literature in
much larger series of cases lends strong support to the
opposite view, that positive margins are uniformly
associated with poor outcome and that the best
intraoperative predictor for a negative margin is at
least one centimeter tumor clearance1,5-7. In those
reports1,2,5,6,8 that stratify the width of surgical margin,
increasing survival correlates well with increasing
margin of resection. Thus, a resection margin of one
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centimeter is the current recommendation and should
remain so until further data dictates otherwise. To
make the claim that more conservative resection is
safe, the authors would have to provide us with follow
up information demonstrating that these narrow (or
absent) margins are compatible with long term sur-
vival. They have not done so.

This paper does contain some additional infor-
mation about the route of local spread of metastatic
colon cancer which might influence the planning of
surgical resection. The authors have found micro-
scopic invasion of adjacent portal pedicles in over half
of their patients and proximal extension of tumor in
one quarter of cases. Given the extent of such proxi-
mal invasion, one would be even less likely to minimize
the resection margins than previously, especially more
proximally along the portal pedicles. How might this
influence the nature of the operation? We would sug-
gest that going more proximally along portal pedicles
might mean doing more, no+ fewer anatomical rather
than non anatomical resections. The authors, curious-
ly have come to the opposite conclusion.

Finally, what is gained by deliberately taking out
less, rather than more liver? If it meant that the
operation became safer without compromising the
chance for cure, it might be reasonable. Patients with
colorectal metastasis usually have normal livers and
can tolerate major hepatic resections very well without
fear of liver failure. Our own experience also has been
that anatomical liver resection is often an easier
procedure and associated with less blood loss than
complex non anatomical resection. We, therefore,
often perform the former in cases where the latter
might also give us adequate (> 1 cm) tumor free
margins.

The careful analytical approach to study of resec-
ted specimens that these authors have taken could be a
useful one, but this work needs to be extended to larger
numbers of patients and reported with long term
followup, so that possible relationships may be drawn
between pathological features and outcomes. Even
that information by itself would not be sufficient to
warrant a change in practice until prospective stu-dies
of surgical technique demonstrated a measurable
significant benefit, either in safety of operation, or in
improved survival.

For the present, we must caution readers to adhere
to current surgical principles which call for adequate
margins (at least cm) in all directions when resecting

metastatic colon cancer in the liver. Given the authors
findings regarding portal pedicle invasion, particular
attention should be paid to getting at least that margin
proximally. Non anatomical resection remains an
acceptable method of liver resection as long as the
above principles are followed and it can be done as
safely as anatomical resection.
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