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The resection of hepatic metastases in patients with extrahepatic dis.
ease is of no proven benefit, Preoperative identification of extrahepatic
disease may prevent unnecessary laparotomy. Preoperative evaluation
including physical examination, computed tomography of the abdo-
men, full lung tomography or chest-computed tomography, and ra-
dionuclide bone scanning identified extrabepatic metastases, most
commonly in the lung, in 25 of 132 patients with purported isolated
liver mewastases, Of 107 patients with negative staging evaluations,
intra-ahdominal extrahepatic metastases were found in 26 percent (28
of 107) at laparotomy, most commonly in porial and celiac lymph
nodes. The presence of extrahepatic disease correlated with greater
than 25 percent hepatic replacement by tumor, presence of symptoms,
and Dukes’ C primary lesions; however, none was predictive. We were
unable 1o develop a model to preoperatively predict the presence of
intra-abdominal extrahepatic disease. The authors recommend a
preoperative evaluation including physical examination, and com.
puted tomographic scans of the abdomen and chest. A bone scan is
required only in patients with symploms referable to bone, Despite a
negative preoperative evaluation, however, a considerable proportion
of patients with colorectal hepatic metastases will have extrahepartic
disease at the rime of abdominal exploration. [Key words: Extrahepatic
metastases; Liver metastases]

COLORECTAL CARCINOMA remains a major cause of
morbidity and mortality in the United States, with over
140,000 new cases each year, Approximately 35 percent of
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these people will develop hepatic metastases during the
course of their disease.! It is estimated that 10 to 20 percent
of these patients would benefit potentially from hepatic
resection, Ithas been shown that resection of isolated liver
metastases, when single orinsmall numbers, can result in
improved long-term survival. In the presence of extrahe-
patic disease, however, resection may offer little benefit.
Therefore, preoperative identification of extrahepatic
disease may prevent unnecessary laparotomy.

This report 1s concerned with 161 patients referred o
the Surgery Branch of the National Cancer Institute from
1978 through 1986, 66 of whom underwent hepatic resec-
tion. The authors have emphasized the preoperative
evaluation of the 107 patients who underwent explora-
tory laparotomy to correlate the results with findings at
laparotomy. In particular, the authors were interested in
any parameters useful in predicting the presence of
extrahepatic disease,

Patients and Methods

From 1978 1o 1986, a toeal of 161 patients were reflerred
to the Surgery Branch of the National Cancer Institute for
treatment of purportedly isolated hepatic metastases.
There were ongoing clinical studies during this time to
evaluate hepatic resection, and infusional chemotherapy
given regionally or systemically by an implantable
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pump. Pauent suitability for a given protocol was deter-
mined after complete workup.

Evaluation included physical examination, carcino-
embryonic antigen (CEA) determination, routine blood
chemistries, full lung tomography, chest X-ray, comput-
erized tomography of the abdomen, liver-spleen scan,
barium enema, bone scan, intavenous pyelogram, ulera-
sound examination of the liver, and hepatic angiogram,
After all or part of this evaluation was completed, 16
patients were rejected from further treatment at the
National Cancer Institute for reasons including patient
refusal, medical contraindications, and absence of
demonstrable liver metastases. Thirteen patients with
unresectable disease were randomized to receive a svs-
temie infusion pump, and did not undergo laparotomy,
The remaining 132 patients were considered for explora-
tory laparowomy and possible resection or possible inser-
tion of a regional perfusion pump. At the time of
laparoomy those patents who were believed o have
technically resectable disease underwent resection, those
unresectable but with disease confined to the liver had
placement of a perfusion pump, and those with extrahe-
patic disease were closed without further operative inter-
venuon,

The charts of all 132 patients were remrospectively
reviewed, The presence of extrahepatic disease discovered
on preoperative evaluation precluded laparotomy in 25
patients. Associations between the presence of extrahe-
patic disease and the following parameters were calcu-
lated for the remaining 107 padents: age, sex, CEA, LDH,
Dukes' stage of the primary lesion, percent hepatic
replacement by tumaor, disease-free interval, and presence
ol sympioms. A logistic regression maodel® was then devel-
oped using those parameters which were most highly
associated with extrahepatic disease o ry to predict the
presence of extrahepatic disease on the basis of those
factors. The model was developed using a randomly
selected half of the data and tested on the other half,

Resulis

Preaperative evaluation identified extrahepatic meta-
static disease in 25 of the 152 patients (19 percent) studied.
Laparotomy was therefore avoided in these patients.,
Extrahepatic sites of metastatic disease were detected by
full lung omography (N = 14), chest x-ray (N = 3},
computed tomographic (CT) scan of the abdomen (N =
3), and physical exam (N =5}, No patient had a bone scan
consisient with metasiatic disease. Four patents with
negative chest roentgenograms had disease identified on
Full lung tomograms. The remaining 107 patents under-
went exploratory laparotomy, and form the basis for the
remainder of this report.

These 107 patients included 67 males and 40 females
with an average age of 56.6 years (range, 26 1o 77). Sixty-
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TABLE], Sites of Extrahepatic Disease Found at Laparotomy Despitea
Negative Preaperative Evaluation in 107 Patienls

Nao. of
St Patienits

Lymph nodes
Caliac
Poreal
Reuoperitonesl
Pernnnenm
Ormentum
Adrenal
Local recurrence
Abdominal wall

e = Qo] — o @

ToraL 28

six patients had resection of their hepatc metastases,
including five patients who had simultaneous resection
of extrahepaticsites of disease. The remaining 41 patients
underwent placement of an intra-arterial infusion pump
(N = 23) or explommation only (N = 1B At operation,
inira-abdominal extrahepatic metastases were identified
in 28 (26 percent) patents. Sites of intra-abdominal
extrahepatic disease are shown in Table 1. The most
common sites of extrahepatic disease were the hepatic
lymph nodes (poral and celiac), which were found 1o be
involved in 15 of the 28 patents.

Preoperative CEA measurements were available for 105
patients, and elevated in 89 (85 percent). Preoperative
LDH level was elevailed in €9 (67 percent) of the 103
patents for whom those data were available. Percent
hepatic replacement, estimated from preoperatve CT
scans, showed less than 25 percent replacement in 55
patients, 25 10 75 percent replacement in 34, and greater
than 75 percent replacement in eight patients. Disease-
free interval was less than six months in 65 patients (6]
percent) and greater than six months in 42 (39 percent).
Only 21 (20 percent) patients reported abdominal symp-
toms preoperatively. Only one patient in this series hada
Dukes' A primary lesion, while 34 were classified as
Dukes' B, and 63 were Dukes’ C lesions. Since Dukes'
stage of the primary lesion only was classified, no patient
had a Dukes' D lesion,

Simple two by two tables were constructed to relate
each of the abhove preoperative parameters and the pres-
ence or absence of exirahepatic disease and showed that
the factors with greatest assocaton incuded: Dukes'
stage C primary lesions (P = .(4), greater than 25 percent
hepatic replacement (P = .08}, and the presence of symp-
toms (P = 03). The distribution of patients with and
without extrahepatic disease is shown for each of these
factors in Table 2.

Although these three factors were associated with the
presence of extrahepatic disease, none was predictive. The
authors attemmpted 1o use logistic regression to formulate a
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Tame2, dssocistion of Preoperative Parameters with the Preserce of
Tatra-abdammal Extrahepatic Disease

Extrahepatic Disease

(MNumber of Patients)

Parameter Present Absent P-Value®
Age

Mean 56.4 536.6 s

Range 1-70 26-77 ST
Sex

Male 17 50 a1

Femnale 11 20 )
CEA

=3 ] 13

. 23 66 80
LDH

= 20 g 25

> 200 149 Gl £.00
Dukes” stage of
pramary lesion

AR 4 31

c 20 14 e
Percent hepartic
replacement by tumoy

< 2hg a9 46 01

- 25% 1] 26 i
Diisrase-lree tnterval

0-ft months 18 47 &3

= months 10 21 ?
Abdominal syrptoms

Yes 10 11

No 18 &8 A

*Two-sided Povalues are reporied.
tBy Wilcoxon two-zample test.

model which would be useful as a predictive 1oo]. The
best model included Dukes’ stage of the primary lesion as
the only predictive factor. While 12 of 15 patients in the
data set used to develop the model with Dukes’ A or B
lesions were withoul exuaheparic disease, 18 of %6
patents with Dukes' C lesions also were without extra-
hepatic disease. Thus, this model was not suitable for
prediction,

A subgroup of patients with a Dukes’ A or B primary
lesion, less than 25 percent hepatic replacement, and no
symptom was identified as being more favorable. How-
ever, while 15 of 16 patients who met these criteria did not
have extrahepatic disease, 48 of 73 patients who did not
meet these criteria also did not have extrahepatic disease.
Thus, among patients who had the desirable set of traits,
extrahepatic disease was rare; however, for those without
all three desirable traits, the authors were unable 1o pre-
dict who would or would not have extrahepatic disease.
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Discussion

The treatment of liver metastases from colorectal car-
cinoma remains a challenge, with surgery offering the
only hope for improved long-term survival. A lack of
knowledge of the true extent of metastatic disease con-
tributes to disappointing results in these patients, The
presence of extrahepatic disease is a negative prognostic
factor in patients undergoing hepatic resection.® Fur-
thermore, preoperative detection of metastatic disease
outside the liver will prevent unnecessary laparotormy,
since hiver resection in the face of extrahepatic metastases
is of litle value.

A routine staging evaluation should be performed for
all patients being considered for hepatic resection. In this
series, the most common site of metastatic disease identi-
fied preoperatively was the lung. Patients were evaluated
by full lung tomography or chest CT, and chest X-rav.
Four patients with negative chest x-rays had positive
findings on tomography, indicating the importance of
tomographic studies. CT of the chest 15 more sensitive in
detecting pulmonary nodules compared with conven-
tional linear tomography in patients with metastatic dis-
ease.® Pass ef al.” demonstrated the superiority of CT over
linear tomography in detecting metastatic sarcoma
nodules when using dynamic analysis, The authors sus-
pect that this will also be true for pulmonary metastases
from colorectal wmors, In addition to routine pliysical
examination, preoperative staging should also include
CT scan of the abdomen,

While a bone scan was included as part of the staging,
no patient had a positive bone scan. Bonnheim and
coworkers® reported a 4 percent incidence of osseous
metastases in a study of 1406 patents over ten years. In
patients with colorectal cancer and pelvic or back pain,
however, Antoniades et al.? found that 75 percent of these
patients had positive bone scans for metastases, despite a
negative bone x-ray. In the absence of symptoms referable
to bone, bone scanning is not required as part of the
routine staging evaluation.

In this series, 26 percent of patients had intra-abdom-
inal, extrahepatic metastases despite a negative preopera-
tive evaluation. Most commonly, metastatic disease was
located in inwa-abdominal lymph nodes, as shown in
Table 1. The involvement of portal and celiac lymph
nodes probably represents “remetastasis” from estab-
lished hepatic metastases.* In a study of 117 patients
treated with hepatic artery infusional chemotherapy,
Fortner and coworkers'? found a 42 percent incidence of
mnura-abdominal extrahepatic disease. They similarly
found that a majority (36 of 50) of patients had abdominal
lymph-node involvement. Kemeny et al ! evaluated CT
scanning in the identification of extrahepatic disease.
They tound that in 68 of 100 patients, the CT scan accur-
ately reflected the presence or absence of disease outside
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the liver, for a 32 percent error rate, comparable (o that
which was observed in the present series,

While several factors that were highly associated with
the presence of exnrahepatic disease were found, none was
predictive. A logistic regression model developed was
msulficient to be useful as a predictive tool. A consider-
able proportion of patients with isolated hepatic metas-
tases documnented after an extensive radiologic evaluartion
will have extrahepatic disease at laparotomy. New imag-
ing modalities such as magnetic resonance require evalu-
ation in the prediction of the presence of exuahepatic
metastatic disease. The authors concur with Kemeny, !t
thataccurate identification of extrahepatic disease requires
surgical assessment.

References

. Hughe: KS, Simon R, Songhorabodi 8, eval. Resection of the liver
for colorectal carcinoma metastases: a mult-institutional study
of patterns of recumence. Surgery L9586, 100:278-84.

2. Press 5T, Wilson 5, Choosing between logistic regression and
diserimimant analysis. | Am Stat Assoc 1978;70:609-709.

5. Adson MA, van Heerden |, Adson MH, Wagner ], Nstrup 0.
Resection of hepanoc metastases Irom colorectal cancer, Arch
Surg 1984;1 19:647-50),

£ August D. Sugarbaker P, Ouow R, Gianola F, Schneider P
Hepatic resection of colorectal metastases: infuenee of clinical
lactars and adjuvant intraperitoneal 5-lucrouracil via Tenck-
hotf catheter on survival. Ann Surg 1985:201:210-8,

&, Foriner [, Kim [, Maclean B, ct al. Major hepatic resection for
neoplasia; personal experience in 108 patients. Ann Surg
1578; 186:368-T1.

fr. Chang AE, Schaner EG, Conkle DM, Flyve WM, Doppman |,
Rosenberg SA. Evaluation of computed omography in the
deitction of pulmonary metasiases: a prospective study, Cancer
1979459131

7. Pass HI, Dwyer A, Makuch R, Roth JA. Detection of pulmonary
merastases in patents with ostéogenic and soff-risue sarcomas:
the superiarity of CT scans compared with conventional linear
tomograms using dynamic analysis. T Clin Oncol 1985:8: 1261 -5,

& Bonnheim [, Petrelli N, Herrera L, Walsh D, Minelman A, Osse-
ous metastases rom colorecial carcinoma, Am | Surg 1996151
457-49.

8. Amwoniades ], Croll MN, Walner R], Brady LW. Bone scanning in
carcinomas of the colon and rectum. Dhs Colon Rectum 1976:15:
13045,

10. Fomner ], Silva |, Cox E, eral. Multivariate analysis ol a personal
senies of 247 patients with liver metastases from colorectal
cancer, IL Treatment by intrahepatic chemotherapy. Ann Surg
1984;199:317-24.

1. Kemeny MM, Ganwaume L, Goldberg D, Hogan M, Ter: ],
Precperative staging with computerized axial omography and
biochemical labaratory tests in patients with hepatic metastases.
Ann Surg 1986;208:160-72,



