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From 1980 to 1984, 48 patients were subjected to liver resection
for hepatic metastases from colorectal cancer. The disease was
staged according to the original staging system proposed by the
authors: stage I, single metastasis involving less than 25% of
hepatic parenchyma (21 patients); stage II, multiple metastases
involving less than 25% of hepatic parenchyma or single metas-
tasis involving between 25-50% (9 patients); and stage I1I, mul-
tiple metastases involving between 25-50% or more than 50%
of hepatic parenchyma, irrespective of the number of metastases
(18 patients). The extent of hepatic resection was generally re-
lated to that of liver disease; a typical lobectomy was performed
in 28 patients and segmentectomies in 20. One patient died after
operation (mortality, 2.1%), and major complications occurred
in seven patients (morbidity, 14.9%). Morbidity was related to
operatory blood loss: 45% of patients with blood replacement of
more than 2000 cc developed major complications versus 5.4%
with blood replacement of less than 2000 cc (p < 0.05). The
actuarial 3-year survival for stages I, II, and III was 73%, 60%,
and 29%, respectively (p < 0.05). Twenty-two patients (45%)
have had recurrences, all stage III patients within 2 years of
resection versus 28% of stage I patients (30 months disease-free
survival, 49%). The liver only was the site of recurrence in 10
patients, distant sites in seven, and both liver and distant in five.
Analysis of the different features of the primary tumor, the in-
terval between bowel resection and detection of hepatic metas-
tases, and the number and extent of liver secondaries demon-
strated that prognosis after surgery was mainly related to the
latter; they are considered in the staging system adopted in this
study. It is a simple system and shows a good prognostic cor-
relation. The results reported here are in agreement with those
of the literature; the low mortality and morbidity and the survival
benefit support the growing acceptance of surgery in treatment
of hepatic metastases from colorectal cancer, in particular stage
I patients. For the other stages, surgery should represent, when
applicable, only the first step of a multimodality treatment.

URING THE PAST DECADE, the surgical treatment
of hepatic metastases from colorectal cancer has

become a widely accepted therapy. Several re-
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ports have documented the safety of this approach, and
the results observed in selected groups are encourag-
ing.'® The 5-year survival of patients submitted to hepatic
resection for single metastases of limited size has been
quoted to be from 20%° to 42%,’ but the frequency of
patients with such a favorable situation does not exceed
15-18% of the totality of patients with metastases confined
to the liver.®!'! Of these, a larger percentage will potentially
undergo a major hepatic resection, but long-term results
are still controversial. Fortner et al.2 have reported that
the 3-year survival of patients with multiple metastases
was essentially the same as for patients with solitary le-
sions. In contrast, none of the patients resected for mul-
tiple secondaries in the series of Wilson and Adson’ sur-
vived for 3 years. More recently, Adson and van Heerden?
suggested that at least 20-30% of patients with large he-
patic metastases (single or multiple) could benefit in terms
of duration and quality of life by major hepatic resection.
The evident bias of results and opinions reflects the fact
that the numbers of patients undergoing hepatic resection,
reported by single institutions, are still small; series are
often heterogeneous as regards the presence or absence of
extrahepatic metastases, and criteria of definition of the
metastatic disease are dissimilar among different institu-
tions, so that series are usually incomparable.

Therefore, it is difficult to determine which patients are
most likely to benefit from liver resections and to plan
adjuvant treatments for those patients at high risk to de-
velop recurrences. This is particularly evident for patients
having more advanced disease than solitary metastasis of
limited size. Therefore, the need of a common staging
system is pressing.
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TABLE 1. Classification of Hepatic Metastases, 1984

H, Liver involvement equal to or less than 25%
H, Liver involvement between 25-50%

H; Liver involvement more than 50%

Single metastasis

Multiple metastases to one surgical lobe
Bilateral metastases

Infiltration of adjacent organs or structures
Impairment of liver function

m=oge®

TABLE 2. Proposed Staging

Stage

I Hy,
Il Himp  Ha
III Homp Hismpb
v (A) “Minimal” intra-abdominal extrahepatic disease
(detected only at laparotomy)
(B) Extrahepatic disease

A clinical classification of hepatic metastases was pro-
posed by Gennari et al.'? in 1982, and recently a staging
system was proposed by the same authors.'® The current
study concerns the results observed in a consecutive series
of 48 liver resections for hepatic metastases arising from
colon and rectal cancers between May 1980 and October
1984. All patients were staged and classified according to
the proposed classification (Tables 1 and 2).

Patients and Methods

From May 1980 to October 1984, 48 patients with he-
patic metastases from colorectal cancer were submitted
to liver resection at the Istituto Nazionale Tumori of
Milan. There were 28 men and 20 women; the median
age at the time of liver resection was 52 years for men
(range: 33-75 years) and 53 years for women (range: 36—
68 years).

In 35 patients, the diagnosis of hepatic secondaries was
metachronous to the resection of colorectal primary; the
median interval between the two events was 22 months
(range: 3-60 months). In all these patients, resection of
the primary was considered radical, but two of them had
developed a local recurrence that was radically removed
during the operation on the liver.
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TABLE 4. Distribution of Patients According to the Classification of
Hepatic Metastases of Gennari et al."?

s m b Total
H, 21 4 3 28
H, 8 2 12
H, 3 3 2 8
Total 26 15 7 48

Hepatic metastases were detected synchronously with
the primary in 13 patients. In all, the colorectal tumor
was radically resected: synchronously in five, and after a
median period of 6 months (1-22 months) in eight pa-
tients, four of which were resected elsewhere. The stage,
grade, and location of the primary are summarized in
Table 3; all were adenocarcinomas and were classified
according to Dukes’ classification.

Before liver resection, all patients were evaluated by
echo-tomography, computerized axial tomography (CT),
and angiography of the arterial and venous systems of the
liver. To exclude additional distant metastases and/or local
recurrence of the primary tumor, chest x-ray, barium
enema, large bowel endoscopy, and, in patients previously
submitted to abdominoperineal resection, pelvic CT scan
were continually performed. Further instrumental ex-
aminations were indicated only by symptoms or bio-
chemical abnormalities. Routine biochemical studies in-
cluded hepatic enzyme serum levels as well as carcinoem-
bryonic antigen (CEA) determinations. The extent of liver
involvement was determined before operation by CT scan
and compared with the intraoperatory examinations.

Distribution of the series according to the classification
of Gennari et al. (Table 1) is reported in Table 4. It should
be noted that only 44% of the patients had a single me-
tastasis involving less than 25% of hepatic parenchyma,
and that a relatively high percentage had extensive in-
volvement of the liver.

Patients were grouped according to the proposed staging
system (Table 2) to evaluate long-term results in numer-
ically substantial series; the distribution by stage is re-
ported in Table 5.

The surgical procedures performed are reported in Ta-
ble 6. The extent of hepatic resection was generally related

TABLE 3. Characteristics of the Primary Tumor

No. of No. of No. of

Site Patients Dukes’ Grade Patients Grading Patients
Rectum and sigmoid colon 34 B 15 Well differentiated 5
Left colon 8 C 23 Intermediate differentiation 20
Transverse colon 2 Unknown* 10 Poorly differentiated 6
Right colon 4 —_ — Unknown* 17

* Patients resected elsewhere.
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TABLE 5. Distribution of Patients According to the Staging System of
Hepatic Metastases of Gennari et al.”’
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TABLE 7. Postoperative Mortality and Morbidity

No. of
Stage No. of Patients Patients % Complications

1 21 Mortality 1/48 2.1 Ischemic colitis
11 9 Morbidity 7/47 14.9 3 subphrenic abscesses
111 18 2 biliary fistulas

1 pancreatic fistula

1 hemorrhage

Minor morbidity 16/40 40 Pneumonia and/or preural

to the extent of liver disease. Wedge resections were pre-
ferred when the metastatic lesion was marginal or situated
in the residual lobe (bilateral metastases). Surgery was
considered radical when no gross residual disease was ev-
ident and if at least 1 cm of normal hepatic parenchyma
surrounded the neoplasm.

Following resection, patients were regularly controlled
every 2-3 months depending on geographic accessibility.
CEA assay, liver function tests, and liver echotomography
were routinely performed. In the absence of suspected
relapse, chest roentgenogram and abdominal CT scan
were performed at 6-month intervals. No patient was lost
to follow-up, which was complete for all.

Survival and disease-free data were calculated by the
life-table method as described by Peto et al.'4; differences
in the outcome of different stages were estimated by the
Log rank test.!* The heterogeneity among groups with
different severity of complications was evaluated by com-
paring mean tables and by using analysis of variance.'’
All p values cited are two-tailed.

Results

There were no intraoperatory deaths. One patient died
because of ischemic colitis (operative mortality 2.1%).
Nonlethal major complications were observed in seven
patients (morbidity 14.9%); they are listed in Table 7. In
two patients, reinterventions for drainage of subphrenic
abscess and hemostases were necessary. Transcutaneous
drainage of the subphrenic abscess and of the biliary tree
for a biliary fistula was performed in another three pa-
tients. Mild complications were observed in 16 patients
(40%), i.e., pneumonia, plural effusion, transient ascitis,
and minor infection. Postoperative pulmonary and pleural
complications were more frequent when a thoracophrenic
approach was used (10/21) than when resection was per-
formed by laparotomy (4/27).

TABLE 6. Extent of Hepatic Surgery

Surgical Procedure No. of Patients
Right lobectomy 18
Extended right lobectomy 3
Left lobectomy 1
Left lateral segmentectomy 6
Segmentectomy 20

effusion and others

Estimated blood loss was equivalent to the blood re-
placement. The median loss was 1200 cc (range: 0—4100),
but it varied according to the extent of liver resection:
1800 cc (range: 600-1800 cc) in extended lobectomy; 2000
cc (range: 600—4100 cc) in lobectomy; 600 cc (range: 0-
3000 cc) in segmentectomies.

Morbidity was related to operatory blood loss (Fig. 1);
six of 12 patients (45.5%) with blood replacement of more
than 2000 cc developed major complications versus only
two of 37 patients (5.4%) with blood replacement of less
than 2000 cc. The mean blood loss of patients with major
complications was 2100 cc versus 1500 cc and 1000 cc of
patients with mild or no complications, respectively. Dif-
ferences among the three groups were significant (p
= 0.007).

Median postoperative stay in the hospital was 21 days
(range: 9-74 days). The average stay of patients with no
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FIG. 1. Relation between intraoperative blood loss and postoperative
complications. Analysis of variance confirmed that differences among
groups were significant (p = 0.007). —— = mean blood loss.
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FIG. 2. Actuarial survival of patients subjected to hepatic resection ac-
cording to stage. @, Stage I (21 patients); ¥, stage II (9 patients); A, stage
III (17 patients); &, overall (47 patients, | operative death excluded).
Statistical analysis: differences among figures—x? (2df) = 6.06, p < 0.05;
trend—y2 (1df) = 6.06, p < 0.05.

complications, and those with mild and major compli-
cations was 16, 26, and 40 days, respectively.

The overall median survival was 30 months with pre-
dicted 2-year and 3-year survivals of 62% and 53%, re-
spectively (Fig. 2). The longest surviving patient was alive
and without evident disease 48 months after liver resec-
tion. When survival was considered by stage, the predicted
3-year survival for stages I, II, and III was 73%, 60%, and
29%, respectively. The trend and the differences among
these figures were statistically significant (p < 0.05). Site
and Dukes’ stage of the primary tumor, the interval be-
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FI1G. 3. Disease-free survival of patients subjected to hepatic resection
according to stage. @, Stage 1 (21 patients); ¢, stage II (8 patients); A,
stage III (16 patients); #, overall (45 patients, 1 operative death and 1
each stage II and III nonradical resections excluded). Statistical analysis:
differences among figures—x?2 (2df) = 9.57, p < 0.05; trend—x? (1df)
=9.47, p <0.05.
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tween bowel resection and detection of hepatic metastases,
and CEA levels before hepatic resection did not signifi-
cantly affect the prognosis.

The overall median disease-free survival (Fig. 3) was
18 months with estimated 2-year and 3-year disease-free
survivals of 46% and 28%, respectively. All stage III pa-
tients recurred within 2 years of resection, whereas six of
21 (28%) stage I patients have recurred; the actuarial figure
of 49% disease-free survival at 30 months does not predict
further decrease in this value. The median interval to re-
currence was 15, 9, and 7 months for stages I, II and III,
respectively. Out of 22 patients who developed recur-
rences, the liver only was the site of growth in 10 patients,
distant sites in seven, and both liver and distant in five.

Discussion

The results reported in this paper are in agreement with
those of the literature, and they support the growing ac-
ceptance of surgery as the primary approach to hepatic
metastases from colorectal cancer. Hepatic resection for
metastases can be done safely; the operative mortality
ranges from 0''7 to 7%? and morbidity from 107 to 43%.'8
In the present series, one patient died after operation (2%),
and seven developed major complications (15%). The
average hospital stay after surgery has been reported as
11-12 days®* and was 21 days in our series.

The good short-term results are enhanced by the sur-
vival benefit conferred by surgery; our median 30-month
overall survival is in agreement with those reported by
others.>!""!8 The advantage seems evident if this figure is
compared to the 6-12-month median survival of patients
with unresected hepatic metastases.>!*-2! The median
survival of unresected patients with single metastasis is
quoted as being from 4.5-6.2 months®>?? to 11® and 16.7-
21 months.'%?! Since these patients represent the group
with the most favorable prognosis, it may be concluded
that hepatic surgery for colorectal metastases is the most
effective treatment. Nevertheless, such comparisons
should be considered with extreme caution because of the
differences between surgical and nonsurgical series. In fact,
only 25-30% of patients preoperatively eligible for surgery
ultimately had all gross disease excised.>?* Thus, the extent
of the disease in nonoperated patients is generally under-
estimated, even when the most modern investigations are
employed. Moreover, comparison among different series
is quite misleading because of the lack of criteria for stag-
ing the disease.

We can compare the results of our surgical series with
those observed in a consecutive series of 191 patients with
unresected liver metastases from colorectal cancer that
were retrospectively staged according to present classifi-
cation and staging systems (unpublished data). In these
patients, the differences in the actuarial survival of stages
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I, I1, and III were statistically significant (p = 0.02). Only
three patients (stages I and II) survived longer than 3 years.
A stage-by-stage comparison of the 2-year survival of
resected and unresected patients (Table 8) evidenced the
advantages gained by surgical treatment. The less opti-
mistic comparison between survival of unresected patients
and disease-free survival of resected patients (Table 9)
supports the benefits of surgery in stages I and II but not
the indication to operate on patients with more advanced
disease. The median interval to recurrence in these pa-
tients with a poor prognosis was 7 months; they often
underwent major hepatic resections or multiple segmen-
tectomies and frequently developed postoperative com-
plications that prolonged their hospital stay and were a
source of important psychophysical distress. In agreement
with others,>* we feel that these negative aspects were
balanced by the beneficial conviction of the patient to be
cured and by the objective amelioration of quality of life.
However, further analyses of the outcome of patients and
a larger surgical series are required to clarify the problem.
In the present study, the different features of the primary
tumor and liver metastases gave no evident suggestions;
although Dukes’ staging of the colorectal primary has been
reported to be an important prognostic factor in patients
resected for liver metastases,' it was a noninfluencing
factor in ours as well as other studies.?>?* Likewise, the
interval between bowel resection and detection of hepatic
secondaries, in agreement with others,*!323 did not affect
survival. Preoperative CEA levels were not correlated with
the extent of liver disease or with the final outcome, as
already reported.!'¢
The extent of liver resection does not seem to influence
survival.>*%23 As previously mentioned, our choice of
the type of resection was related to the extent of hepatic
metastases; thus, results of different surgical procedures
are marked by the prognostic influence of stage.
Intraoperatory blood loss was correlated with the oc-
currence of postoperative complications; thus, it can be
considered a predictive factor of morbidity but not nec-
essarily a pathogenic cause. The type of resection and the
anatomic and pathologic conditions of the liver may in-
fluence the amount of bleeding,* and a difficult hemostasis
may significantly prolong the duration of anesthesia.
The results observed in the present surgical series are

TABLE 8. Two-year Actuarial Survival of Resected and Unresected
Patients by Stage of Hepatic Metastases

Survival (%)
No. of Stage Stage Stage
Patients I II I
Resected 48 91 60 29
Unresected 191 17.5 11.7 4
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TABLE 9. Comparison between 2-year Disease-free Survival of
Resected Patients and 2-year Survival of Unresected Patients

Survival (%)
Stage Stage Stage
I 11 1|
Disease-free survival of resected
patients 69 48 10
Survival of unresected patients 17.5 11.7 4

in general agreement with those reported in the literature.
The main point of interest and differentiation from the
other reports is our introduction of a very simple staging
system that present analysis confirms as prognostically
effective.

Several classifications have been proposed,22!2226-33 put
none, ours included, have yet been adopted outside the
confines of the proposing institutions. In fact, some do
not consider quantitatively the extension of neoplastic
liver invasion®>33; others propose a wide-ranging stage II,
i.e., stage II = liver involvement between 20-70% or 25—
75%,2:26-28.3031 which includes a numerous and rather
heterogeneous group of patients with difficult prognosis.
Moreover, stage III would be restricted to a group of pa-
tients with disease often no longer curable. The staging
system adopted in this study has a prognostic value and
also allows planning of the therapeutic approach.

The role of surgery seems clear in stage I hepatic me-
tastases, but, for other patients with hepatic metastasis
from colorectal cancer, surgery probably represents, when
applicable, only the first step of a multimodality treatment.
Study of the postoperative outcome of these patients may
represent a further contribution to the therapeutic strategy.
A major contribution to the problem could be supplied
by the acceptance of a worldwide common language.

Acknowledgment

The authors thank Ms. B. Johnston for editing and preparing the
manuscript.

References

1. Attiyeh FF, Wanebo HJ, Stearns MW. Hepatic resection for me-
tastasis from colorectal cancer. Dis Colon Rectum 1978;21:160-
162.

2. Fortner JG, Silva JS, Golbey RB, et al. Multivariate analysis of a
personal series of 247 consecutive patients with liver metastases
from colorectal cancer. I. Treatment by hepatic resection. Ann
Surg 1984; 199:306-316.

3. Adson MA, van Heerden JA. Major hepatic resections for metastatic
colorectal cancer. Ann Surg 1980; 191:576-583.

4. Bengmark S, Hafstrom L, Jeppsson B, et al. Metastatic disease in
the liver from colorectal cancer: an appraisal of liver surgery.
World J Surg 1982; 6:61-65.

5. Rajpal S, Dasmahapatra KS, Ledesma EJ, Mittleman A. Extensive
resections of isolated metastasis from carcinoma of the colon and
rectum. Surg Gynecol Obstet 1982; 155:813-816.

6. Foster JH, Berman MM. Solid liver tumors. In Ebert P, ed. Major



54

14.

15.
16.

17.

18.
19.

20.

GENNARI AND OTHERS

Problems in Clinical Surgery. Philadelphia: WB Saunders, 1977;
1-342.

. Wilson SM, Adson MA. Surgical treatment of hepatic metastases

from colorectal cancers. Arch Surg 1976; 111:330-334.

. Lahr CJ, Soong SJ, Cloud G, et al. A multifactorial analysis of prog-

nostic factors in patients with liver metastases from colorectal
carcinoma. J Clin Oncol 1983; 1:720-726.

. Jaffe BM, Donegan WL, Watson F, Spratt J. Factors influencing

survival in patients with untreated hepatic metastases. Surgery
1968; 127:1-11.

. Wagner JS, Adson MA, van Heerden JA, et al. The natural history

of hepatic metastases from colorectal cancer. A comparison with
resective treatment. Ann Surg 1984; 199:502-508.

. Wood CB. Natural history of liver metastases. In van de Velde CJH,

Sugarbaker PH, eds. Liver Metastases: Basic Aspects, Detection
and Management. Dordrecht: Martinus Nijhoff, 1984; 47-54.

. Gennari L, Doci R, Bozzetti F, Veronesi U. Proposal for a clinical

classification of liver metastases. Tumori 1982; 68:443-449.

. Gennari L, Doci R, Bozzetti F, Bignami P. Proposal for staging liver

metastases. In Hellmann K, Eccles SA, eds. Treatment of Me-
tastases. Problems and Prospects. London: Taylor and Francis,
1985; 37-40.

Peto R, Pike MC, Armitage P, et al. Design and analysis of random-
ized clinical trials requiring prolonged observation of each patient.
I1. Analysis and examples. Br J Cancer 1977; 35:1-39.

Colton T. Statistics in Medicine. Boston: Little Brown & Co, 1974;
136-150.

Nims TA. Resection of the liver for metastatic cancer. Surg Gynecol
Obstet 1984; 158:46-48.

Taylor B, Langer B, Falk RE, Ambus U. Role of resection in the
management of metastases to the liver. Can J Surg 1983; 26:215-
217.

Kortz WJ, Meyers WC, Hanks JB, et al. Hepatic resection for met-
astatic cancer. Ann Surg 1984; 199:182-186.

Baden H, Anderson B. Survival of patients with untreated liver me-
tastases from colorectal cancer. Scand J Gastroenterol 1975; 10:
221-223.

Goslin R, Steele G, Zamcheck N, et al. Factors influencing survival
in patients with hepatic metastases from adenocarcinoma of the
colon or rectum. Dis Colon Rectum 1982; 25:749-754.

21.

22,

23.
24.
25.

26.

217.

28.

29.

30.

31

32.

33.

Ann. Surg. « January 1986

Wood CB, Gillis CS, Blumgart LH. A retrospective study of the
natural history of patients with liver metastases from colorectal
cancer. Clin Oncol 1976; 2:285-288.

Bengtsson G, Carlsson G, Hafstrom L, Jonsson P. Natural history
of patients with untreated liver metastases from colorectal cancer.
Am J Surg 1981; 141:586-589.

Foster JM, Lundy J. Liver metastases. Curr Probl Surg 1981; 18:
157-202.

Nims TA. Hepatic trisegmentectomy for metastatic colorectal cancer.
J Surg Oncol 1983; 24:154-156.

Morrow CE, Grage TB, Sutherland DER, Najarian JS. Hepatic re-
section for secondary neoplasms. Surgery 1982; 92:610-614.
Almersjo MA, Bengmark S, Rudenstram CM, et al. Evaluation of
hepatic dearterilization in primary and secondary cancer of the

liver. Am J Surg 1972; 124:5-8.

Dahl EP, Fredlund PE, Tylen U, Bengmark S. Transient hepatic
dearterialization followed by regional intra-arterial 5-fluorouracil
infusion as treatment for liver tumors. Ann Surg 1981; 193:82-
88.

Stehlin JS Jr, Hifstrém L, Greeff PJ. Experience with infusion and
resection in cancer of the liver. Surg Gynecol Obstet 1974; 138:
855-863.

El-Domeiri AA, Mojah K. Intermittent occlusion of the hepatic artery
and infusion chemotherapy for carcinoma of the liver. Am J Surg
1978; 135:771-775.

Pettavel T, Leyvraz S, Douglas P. The necessity for staging liver
metastases and standardizing treatment-response criteria. The case
of secondaries of colo-rectal origin. In van de Velde CJH, Su-
garbaker PH, eds. Liver Metastases. Basic Aspects, Detection and
Management. Dordrecht: Martinus Nijhoff, 1984; 154-168.

Bengmark S, Rosengren K. Angiographic study of the liver after
ligation of the hepatic artery in man. Am J Surg 1974; 119:620-
624,

Rappaport AH, Burleson RL. Survival of patients treated with sys-
temic fluorouracil for hepatic metastases. Surg Gynecol Obstet
1970; 130:773-777.

Wood CB, Gillis CR, Blumgart LH. A retrospective study on the
natural history of patients with liver metastases from colorectal
cancer. Clin Oncol 1976; 2:285-288.



