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Repeat hepatic resections for colorectal
metastases

Kean D. Griffith, MD, Paul H. Sugarbaker, MD, and Alfred E. Chang, MD,
Bethesda, Md., Ailanta, Ga., and Ann Arbor, Mich.

We identified 106 patients who had undergone complete resection of isolated colorectal
hepatic metastases. Nine of these patients subsequently underwent repeat liver
resections for isolated hepatic recurrences. The median follow-up for these patients was
27 months. One postoperative death was related to the second hepatectomy. At the time
of last follow-up, five patients were alive and free of recurrent disease at 9, 19, 31, 50,
and 67 months afler their second hepatic resection. The remaining three patients were
alive, but disease had recurred 11 months after resection in the first patient, 12 months
after resection in the second, and 18 months after resection in the third. Among these
three patients, two had solitary pulmonary nodules, which were resected, and one had
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unresectable liver disease. Our experience and a review of the literature suggest that
repeal hepatic resection for isolated colorectal metastases can result in long-term
survival in selected patients. (SURGERY 1990;107:107-4.)

From the Surgery Branch, National Cancer Institute, Bethesda, Md., Winship Cancer Center,
Emory University School of Medicine, Atlanta, Ga., and the Division of Surgical Oncology,

University of Michigan, Ann Arbor, Mich.

OVER THE PAST 20 years, many reports have docu-
mented that surgical resection of isolated hepatic me-
tastases from colorectal carcinoma can result in a 25%
to 30% 5-year survival benefit.!'!*> Relative contraindi-
cations for hepatic resection include the presence of
positive hepatic nodes, extrahepatic metastases, or four
or more liver metastases.'? As this therapy has gained
acceptance, the question of appropriate therapy for re-
current hepatic metastases has become relevant. We
present our experience with hepatic resection along with
an overview of the few anecdotal case reports to be found
in the literature.

RESULTS

Between 1970 and 1987, 106 patients had undergone
resection of colorectal liver metastases at the National
Cancer Institute (84 patients) or Emory University
School of Medicine (22 patients). Among these patients,
9 had a second hepatic resection of recurrent liver me-
tastases (7 at NCI, 2 at Emory). Median follow-up for
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these patients was 21 months (range, 9 to 67) from the
time of the second liver resection.

A summary of these nine cases is compiled in Table
I. The median patient age at follow-up was 57 years
(range, 44 to 70 years). There were six men and three
women. At the first hepatic resection, eight patients had
wedge resections and one patient had a right trisegmen-
tectomy for removal of metastatic lesions. Wedge resec-
tions were classified as operations that entailed the re-
moval of less than a major lobe. Seven patients had sol-
itary metastases, while patients 3 and 5 had bilobar
metastases. Patients 3 through 9 had documented nega-
tive resection margins; the status of resection margins for
patients 1 and 2 is unknown. In six of nine patients,
hepatic resections were performed at the time of primary
tumor excisions. The remaining three patients had re-
section of metachronous liver tumors, which were all
diagnosed by elevations in carcinoembryonic antigen
levels. Patient 2 received adjuvant systemic fluorouracil
chemotherapy after the first hepatic resection.

The median interval from the time of the first hepatic
resection to the diagnosis of the hepatic recurrence was
21 months (range, 1 to 39 months). Recurrent disease
was initially diagnosed on the basis of elevations in car-
cinoembryonic antigen levels in six patients and com-
puted tomography (CT) scans in the other three
patients. Preoperative evaluation to exclude extrahe-
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Table I. Summary of patients who had second hepatic resections for colorectal metastases

First hepatic resectiont

Second hepatic resection}

Primary tumor* DFI DFI

Patient  Age Sex  Location/Stage (mo) Nodules  Operation (mo) Nodules  Operation  Adj.  Follow-up§
1 56 M Sigmoid/B2 18 1 R wedge 3 5 R lobectomy  +| NED, 67 mo
2 63 M  Sigmoid/C2 0 1 R wedge 33 4 R lobectomy + NED, 50 mo
3 57 M  Rectal/C2 0 3 R wedge (2) 37 1 L lobectomy + NED, 25 mo{

L wedge (1)
4 67 F R colon/B2 0 1 L wedge 25 1 R trisegmen- +  Died, 4th
tectomy postop day
5 62F  Sigmoid/B2 0 2 R+ L wedge 39 1 R lobectomy + NED, 31 mo
6 70 M Rectal/C2 0 1 L wedge 19 1 R wedge + AWD, 16 mo
7 44 M  Rectal/C2 0 1 R wedge 1 1 R lobectomy — NED, 21 mo{
8 59 M Sigmoid/C2 18 1 L wedge 8 1 R wedge — NED, 9 mo
Rectum/C2#

9 53 F  Sigmoid/B2 34 1 R trisegmen- 2t 1 L wedge — NED, 19 mo

tectomy

*Site and locoregional stage of primary tumor (Astler and Coller classification system).

tData for first hepatic resection include disease-free interval (DF1), documented in months from time of resection of primary tumor 1o diagnosis of hepatic metastasis

(synchronous = 0), and number of nodules resected and type of operation.

tData for second hepatic resection include disease-free interval (DFI), documented in months from time of first hepatic resection to diagnosis of second hepatic metastasis,
number of nodules resected, type of operation, and adjuvant therapy (Adj) after second hepatic resection.

§Follow-up status in months from second hepatic resection. NED, no evidence of disease; AWD, alive with disease.

[Plus sign (+) represents administration of adjuvant intraperitoneal fluorouracil therapy.

QResection of solitary pulmonary metastasis 11 and 18 months from second hepatic resection in patients 3 and 7, respectively.

#Sigmoid lesion was initially resected and patient was found 10 have a metachronous rectal tumor.

patic metastases included barium studies of the large
bowel, CT scans of the chest and abdomen, and a bone
scan. Intraoperative abdominal exploration involved
careful palpation and biopsies of hepatic lymph nodes
that were found to be clincally suspicious. Seven patients
had solitary nodules, while each of the remaining
patients had four or five tumor nodules. Second hepatic
resections included five lobectomies, one trisegmentec-
tomy, and three wedge resections. Hepatic resection
margins for these procedures were all documented to be
negative. The one postoperative death involved patient
4, who died of a myocardial infarction occurring on the
fourth postoperative day. Five patients were alive and
free of disease at 9, 19, 31, 50, and 67 months after the
second liver resection. Six patients were given adjuvant
intraperitoneal fluorouracil therapy via a Tenckhoff
catheter, as previously described.* The median survival
for all patients was 21 months.

At the end of the follow-up period, three patients had
experienced recurrence of disease. Patients 3 and 7
developed solitary pulmonary nodules 11 and 18 months,
respectively, after the second hepatic resection. These
patients underwent pulmonary metastasectomies and
were still alive without recurrent disease 14 and 3
months, respectively, after these procedures. Patient 6
had unresectable disease of the liver 12 months after the
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second hepatectomy and remained alive with disease at
the time of his last follow-up.

DISCUSSION

It is estimated that approximately 10% of all patients
with hepatic metastases from colorectal cancer may
benefit from liver resection since their recurrent disease
is confined to the liver.'* The Registry of Hepatic Me-
tastases reported a collected series of 859 patients who
had undergone resection of colorectal liver metastases.
These patients, it was discovered, had a 5-year survival
rate of 33%.!? In a follow-up study reported by the
Registry, the site of recurrence in those patients who had
complete resection of liver metastases was examined.'?
The liver was the most common site, with 28% of the
patients having recurrences limited to the liver and 11%
having recurrences in the liver plus other sites. Among
our series of nine patients undergoing second hepatic
resections, seven patients were documented to have
negative pathologic margins at the time of the first
hepatectomy, while in the remaining two patients the
status of the surgical margins were undetermined.
Therefore, it is unlikely that the subsequent recurrences
of disease in the liver were related to inadequate first
hepatic resections. More likely, the later hepatic recur-
rences were due to occult liver tumors that were not
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Table II. Summary of reported cases of second hepatic resection for colorectal cancer

Repeat hepatic resections for colorectal metastases
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Author

No. patients

Furst procedure

Second procedure

Follow-up*

Nordlinger et a

Butler et al.®

l.ll

6

Wedge resection
Wedge resection
Wedge resection
Wedge resection
Wedge resection
Wedge resection
Wedge resection
Wedge resection

R trisegmentectomy

Dead at 25 mo

Tomas-de la Vega et al.? 4 Not reported

Fortner? 3 Lobectomy
Lobectomy

Lobectomy

R trisegmentectomy AWD at 23 mo
R trisegmentectomy NED at 17 mo
R lobectomy NED at 42 mo
R lobectomy AWD at 41 mo
Wedge resection NED at 40 mo
Lobectomy NED at 6 mo

Lobectomy NED at 17 mo

Not reported AWD (2), NED (2);

mean survival rate = 22 mo
AWD at 39 mot
Alive at 5+ thot

Dead at 16 mo

Wedge resection
Wedge resection
Wedge resection

*Follow-up status in months from second hepatic resection. NED, No evidence of disease; AWD, alive with disease.
tRecurrent disease in lung and pelvis documented 7 months after second liver resection. Had four subsequent operations for localized recurrent disease.
tHad a second recurrence of the disease in the liver and underwent third liver resection. Alive 5 months after last liver resection.

detected at the time of the first hepatic resections. The
increasing use of intraoperative ultrasound may im-
prove the ability of the surgeon to detect occult lesions
not identified by CT scanning or manual palpation at
the time of surgery, and it may also aid in achieving ad-
equate surgical margins.'®

Data from the literature and our experience suggest
that approximately one third of all isolated liver
metastases are technically resectable. In the past, the
major deterrent to aggressive metastasectomies of the
liver has been the associated morbidity and mortality.
Increased blood loss and transfusion requirements have
been reported to increase postoperative complications
and decrease disease-free and overall survival after liver
resections.® 7 Advances in hepatic parenchymal dissec-
tion and diagnostic evaluation of colorectal cancer also
offer promise for improving the feasibility of hepatic
metastasectomies. The Cavitron ultrasonic surgical
aspirator (CUSA) has been reported to provide a more
controlled dissection of the hepatic parenchyma with
better identification of vasculobiliary structures and
decrease operative blood loss, compared with conven-
tional techniques.!® Careful monitoring of carcinoem-
bryonic antigens can lead to the earlier detection of re-
current liver tumor that may be more amenable to sur-
gical resection.!® Likewise, newer diagnostic scanning
techniques have improved the sensitivity and resolution
of diagnosing smaller hepatic nodules.

Our study encompasses the largest reported series of
patients who have undergone second liver resections for
colorectal metastases. Four other reports have com-
mented on a total of 15 patients who have had repeat
liver resections for metastases.® > '1-20 A summary of

these other cases is listed in Table II. Seven of these 15
patients remained alive and free of disease at the time
of follow-up 6 to 42 months after their second hepatic
resection. Among the nine patients reviewed in our se-
ries, two have remained free of disease for more than 4
years, longer than any patient in the previous reports.
Combining the data on all the patients with individual
follow-up information from our series and others, we
concluded that the median survival time for patients af-
ter their second liver resection was 22 months (n = 20).

The events leading to the growth and development of
metastatic disease in lymph nodes or visceral organs are
complex and poorly understood.?! Surgical resection of
metastatic disease has been a therapeutic option that has
been traditionally dismissed by clinicians as being cur-
ative. However, it should be reiterated that surgical
resection of regional lymphatic metastases from solid
tumors such as melanoma and colorectal and breast
carcinomas can be curative in 25% to 40% of patients.?
For blood-borne visceral metastases, extensive clinical
experience has documented that resection of isolated
pulmonary and hepatic tumors can result in 25% to 30%
long-term survival.!"'* 2} The ability to cure a select
group of patients with metastatic disease involving the
lymph nodes or visceral organs by surgical means alone
suggests that the number of residual micrometastatic
tumor cells can be reduced to a level capable of being
destroyed or suppressed by host mechanisms.

The therapeutic benefits of reoperation for recurrent
metastases in the lung have been documented. Rizzoni
et al.?* reported on the National Cancer Institute (NCI)
experience of repeat pulmonary resections for soft-tissue
sarcoma lung metastases which resulted in prolonged

Br. J. Surg., Vol. 77, No. 2, February 1990



104  Griffith, Sugarbaker, Chang

survival.?* Twenty-nine patients who had two or more
pulmonary resections had a median survival of 14.5
months, with a 3-year survival of 22%. No major oper-
ative morbidity was associated with repeat pulmonary
resections. The biologic principles that allowed for pro-
longed survival after reoperation for recurrent me-
tastases in the lung may also be valid in the case of re-
peat hepatic resections of colorectal metastases. The
technical problems of performing repeat pulmonary re-
sections (up to four in the NCI experience) are clearly
less than for repeat hepatic resections. However, the
unique ability of the liver to regenerate may make a
second liver resection more feasible. For example,
patient 9 underwent an initial right trisegmentectomy
for a 4 cm metastasis within the medial segments of the
right and left lobes; 21 months later, the patient was able
to undergo a large wedge resection of a 5 cm solitary
metastasis in the residual left lobe, which had exhibited
marked regeneration.

In our series, six patients received adjuvant intraperi-
toneal fluorouracil after the second hepatic resection
(Table I); however, the role of adjuvant chemotherapy
in patients surgically rendered free of metastatic disease
in the liver has yet to be established. Effective adjuvant
treatment after liver metastasectomies is an important
area for future investigation. The cases presented here,
as well as a review of the literature, suggest that aggres-
sive repeat resection of recurrent colorectal metastases
confined to the liver may be beneficial in selected
patients.
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