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Abstract

Purpose: We devised a new method for the safe intro-
duction of the first trocar and induction of pneumo-
peritoneum for laparoscopic excision of the large
intestine.

Methods: With this method, a small laparotomy is first
conducted according to the size of the exposed affected
intestinal tract or tumor size, prior to the application of
a LAP DISC (LD) to the wound and introduction of a
12-mm trocar for the establishment of pneumoperito-
neum. The method is advantageous in that organ injury
and vessel injury are avoided when the small laparotomy
is conducted first, and prompt transition to a conven-
tional laparotomy is possible. The diaphragm of the iris
bulb can be controlled in a non-stepwise manner. In
addition, trocars, the stapler, and other instruments,
can be inserted under the pneumoperitoneum. Further-
more, the use of a S-mm flexibie scope allows surgical
maneuvers, except for application of LD, to be con-
ducted via 5-mm trocars. In addition, the 5-mm scope
can be inserted through any trocar, allowing multidi-
rectional avoidance of dead space and intraperitoneal
observation. When only 5-mm trocars are used, it is not
necessary for the sites of trocar puncture to be closed by
sutures, and this minimizes the risk of adhesions and
port-site herniation. The method is also considered to be
excellent from the point of view of esthetics.

Results: We employed this surgical approach in 50 pa-
tients with colorectal cancer at our hospital. None of the
patients developed any traumatic complications associ-
ated with the insertion of trocars, and none of the patients,
even those with a past history of abdominal operation,
required conversion to conventional laparotomy.
Conclusions: Based on these results, this method involving
a small laparotomy prior to the application of an LD and
introduction of a 12-mm trocar for establishing pneu-
moperitoneum, with the efficient use of a 5-mm flexible

Correspondence to: T. Nakamura

camera, is considered to be safe and useful for laparo-
scopic excision of the large intestine.

Key words: Laparoscopic colectomy — LAP DISC —
5-mm flexible scope

Laparoscopic excision of the large intestine allows
reduction of postoperative wound pain, shortening of
the duration of hospitalization, and early return to daily
routine for patients, as compared to conventional lap-
arotomy. Therefore, because of the less invasive nature
of this approach, it has come to be widely adopted in
recent years. Nevertheless, complications specific to
laparoscopic surgeries have also been reported [5].

Great vessel injury and visceral injury as traumatic
complications associated with trocar insertion have been
reported in 0.09% of patients undergoing laparoscopic
surgery [1, 3]; the incidence of such injury was reported
to be 37.9% on insertion of the first trocar, and 22% on
insertion of the second trocar [12]. According to some
reports, organs outside the visual field were injured
during the operation because of the narrowness of the
field, and there are even reports of death associated with
severe complications such as massive postoperative
hemorrhage [7, 9—11]. Hemorrhage related to removal of
a trocar, postoperative port-site herniation, and adhe-
sive intestinal obstruction occur most frequently around
1 week after the operation, at incidences ranging from
0.01% to 0.02% {6, 8].

We used a new method in which the first trocar is
inserted after the application of a LAP DISC (LD), and
a 5-mm flexible scope is used efficiently, for laparoscopic
excision of the large intestine. The safety and usefulness
of the method are discussed.

Patients and methods

The subjects were 50 patients in whom laparoscopic excision of the
large intestine was conducted via an LD at our hospital during the
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Fig. 1. A LAP DISC was applied at the site of the small incision, and a
12-mm trocar was inserted for the induction of preumoperitoneum.

Fig. 2. The 5-mm flexible scope (LTF type VP).

period from December 2003 to December 2004. There were 32 men
and 18 women, ranging in age from 38 to 90 years (mean, 67 + 1.8
years). In terms of the site of the malignancy, there were 6 cases of
cecal cancer, 12 of ascending colon cancer, 2 of transverse colon
cancer, 14 of sigmoid colon cancer, and 16 of rectal cancer. There
were 13 patients with a previous history of abdominal surgery,
including 7 with a history of appendectomy, 3 with a history of
gynecological surgery, and 3 with a history of gastrectomy.

Technique

For insertion of the first trocar, a skin incision of approximately 3-S5
cm was made 2 fingerbreadths below the xiphoid process for lesions
located in the right colon, and 2 fingerbreadths above the pubis for
lesions located in the left colon or rectum. In cases requiring abdo-
mino-perineal resection of the rectum, however, a round skin incision
2.5 cm in diameter was made immediately beneath the planned site of
construction of the artificial anus. An LD ( Johnson and Johnson ) was
applied at the site of the small incision, and a 12-mm trocar was in-
serted for induction of pneumoperitoneum (Fig. 1). Additional tro-
cars, including one for introduction of the camera, were inserted into
the infraumbilical region under direct observation with a 5-mm flexible
scope (OLYMPUS) (Fig. 2).

After completion of the intraperitoneal maneuvers, the intestinal
tract was exposed extracorporeally via the LD and excised. This
method facilitates the repeat establishment of a pneumoperitoneum
and allows prompt anastomosis with the double-stapling technique

(DST), drain insertion, and confirmation of hemostasis. A transition to
laparotomy is also facilitated, because a small incision is already made.
The intestinal tract is repositioned before repeat establishment of
paeumoperitoneumn by insertion of a trocar via the LD. After con-
firming the absence of hemorrhage following removal of the trocar, the
wound at the site of the LD was closed.

Results

The surgical procedure conducted was excision of the
colon in 34 patients 68%), anterior excision in 10 patients
(20%), and abdominoperineal resection of the rectum in
6 patients (12%). The median intraoperative blood loss
was 20 ml (10440 ml), and the median operative time
was 210 minutes (range, 130-360 minutes). None of the
patients required transition from laparoscopic surgery to
laparotomy. Histopathologically, the tumor was classi-
fied into stage 0 in 4 patients, stage I in 21 patients, stage
11 in 13 patients, and stage Il in 12 patients. The median
number of lymph nodes screened was 16 (range: 6-26).
There was no case of surgical death and none of the
patients required reoperation. Postoperative complica-
tions were recognized in 4 patients (8%), and wound
infection was seen in 4 patients. There were no cases of
ileus, rupture of sutures, postoperative hemorrhage, or
port-site recurrence. Severe adhesions from previous
abdominal operation were recognized in 13 patients
(26%), and a trocar could be inserted safely under direct
visualization at various angles with the 5-mm flexible
scope. The median duration of postoperative hospital-
ization was 8 days (range: 421 days).

Discussion

In recent years, laparoscopic surgeries have come to be
widely performed. Unlike conventional laparotomy,
laparoscopic operations are conducted after the
induction of pneumoperitoneum, and they involve the
use of specific surgical devices and manipulations
within narrow spaces. Therefore, complications are
bound to occur. It is particularly important for the safe
performance of laparoscopic operations to avoid
traumatic complications associated with the insertion
of a trocar.

We sought to avoid such traumatic complications
by safely inserting trocars through an LD, and by
efficiently using a 5-mm flexible scope. The LD adheres
to the abdominal wall, preventing the leakage of
pneumoperitoneum gas. [t protects the wound, pre-
venting infection and port-site recurrence. It is easily
applied, and the size of the iris bulb can be freely
controlled. Accordingly, it is easy to establish pneu-
moperitoneum, repeatedly if required, under which
condition various devices, including trocars are in-
serted. It is also possible to make a prompt transition
to laparotomy, in the event of traumatic complications,
such as intraoperative hemorrhage. The skin incision is
closed after hemostasis as been confirmed at all sites of
trocar insertion. Thus secondary hemorrhage from the
sites of trocar insertion is avoided. Furthermore, a 5-
mm flexible scope can be inserted through all trocars,
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leading to the avoidance of dead space, and the scope
allows free visualization of the optimum visual field.
Herniation and adhesive intestinal obstruction at the
sites of trocar insertion have been reported to occur at
incidences of 86.3%, 10.9%, and 2.7% for = 10 mm,
<10 mm and > 8 mm, and <8 mm trocars, respec-
tively [11]. Based on these data, it can be surmised that
the risk of herniation at sites of trocar insertion can be
minimized by the use of 5-mm trocars. However, cau-
tion must also be exercised during the application of an
LD, because tension is applied on the iris bulb, with
ensuing risk of rupture, when the abdominal wall is
thick as in very obese patients and muscularly well-
developed patients.

The reported incidence of wound infection is 2.8% at
the port site and 11% at the site of the wound from
which the excised intestinal tract is extracted [2]. In our
hospital, wound infection has occurred only at the
wound created for removal of the excised intestinal
tract, at an incidence of 8%. Although the incidence of
infection in our patients tended to be low, we emphasize
that every effort should be made to prevent this com-
plication by timely and appropriate antibiotic adminis-
tration and lavage of the wound site.

From the above-described results and observations,
our method of laparoscopic colectomy using safe
insertion of the first trocar via an LD and efficient use of
a 5-mm flexible scope is considered to be less invasive
than other procedures, highly safe, and efficient.

Conclusions

We used a new method in which the first trocar is in-
serted after the application of a LAP DISC (D), and a
S-mm flexible scope is used efficiently for laparoscopic

1503

excision of the large intestine. The safety and usefulness
of the method are discussed.
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Background: Early recurrence is a major problem after hepatic resection é)_f colorectal hepatic
metastasis (CHM). Our aim was to investigate the relationship between time to recurrence after
CHM resection and overall survival.

Methods: A retrospective analysis was performed for 101-consecutive patients who underwent
hepatic resection for CHM and have been followed more than 5 years.

Results: Among 101 patients, 82 (81%) had a recurrence. Overall survival of patlents with
recurrence within 6 months after CHM resection was significantly worse than that of patients
with recurrence after more.than 8 months (P < 0.01). Overall survival was poorer when time to
recurrence was shorter. One of the reasons for poor prognosis of patients with recurrence within
6 months was that only a few patients could undergo a second resection for recurrence after
CHM resection. Histological type; including poorly differentiated signet ring cell or mucinous
adenocarcinoma in the primary tumor, bilobar metastases, microscopic positive surgical
margin and carcinoembryonic antigen (CEA).above 15 ng/ml had predictive value for decreased
recurrence-free survival after CHM resection.

Conclusion: Short time to recurrence after CHM resection correlates thh a poor prognosis.
Histological type of pootly differentiated signet ring cell or mucinous adenocarcmoma in the
primary tumor mlght be a predictor for early recurrence after CHM resection.

Key words: Colorecml cancer — hepatic metastasis — resection — recurrence
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INTRODUCTION

Hepatic resection is currently the only potentially curative
treatment for colorectal hepatic metastasis (CHM) (1--6). How-
ever, frequent recurrence is a major problem after surgery, with
80-85% of patients experiencing a recurrence (2,3.0). Thus,
reduction of recurrence is necessary to improve prognosis after
CHM resection.

A correlation between a short time (o recurrence after resec-
tion of the primary tumor and poor prognosis after resection of

recurrence has been demonstrated in colorectal cancer (2,5), -

breast cancer (7), hepatocellular carcinoma (&) ‘and renal
cell carcinoma (9). In CHM, however, the correlation between
time to recurrence after resection for CHM and prognosis is
still obscuré. The relation between time to recurrence after
resection and prognosis is complicated in CHM because
many recurrences after CHM resection can be resected, and
resection sometimes contributes to long-term survival (10-12).

For reprints and all correspondence: Shinichiro Takahashi. M.D.. Department
of Surgery, National Cancer Center Hospital East. 6-5-1 Kushiwanoha.
Kashiwa, Chiba 277-8577, Japan. E-mail: shtakaha@east.nce.gojp

This -study was conducted to determine the correlation
between time to recurrence after CHM resection and prognosis
by scrutinizing recurrence after CHM resection, which may’
suggest the best timing for adjuvant chemotherapy and eluci-
date whether time to recurrence can be a surrogate endpoint for
adjuvant study in resectable CHM. We also compared clinico-
pathological factors and time to recurrence to find out pre-

operative predictive factors for early recurrence.

PATIENTS AND METHODS

-PATIENT POPULATION

A total of 101 patients who had undergone hepatic resection for

CHM at the National Cancer Center Hospital East beiween
September 1992 and January 2000 and have been followed
precisely for more than 5 years were examined 1euo>pecuvely
The patients consisted of 56 (55%) men and 45 (45%) women,
ranging in age from 23 078 years (mean, 60 years). None of
the patients had received adjuvant chemotherapy after primary
colorectal resection. '

The criteria for hepatectomy were as follows: metastatic
lesions were confined to the liver and all lesions could be

.. & 2006 Foundation for Promotion of Cancer Research
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resected using oncologic principles while preserving liver
function. Extended lobectomy plus partial resections were
considered as the upper limit of hepatectomy that could be
performed safely, and trisegmentectomy was. applied only
when the volume of the residual liver was deemed to be abund-
ant. Neither the number of metastatic tumors nor tumor size, in
themselves. excluded patients from hepatectomy.

No patient received adjuvant therapy after CHM resection.

SURGICAL PROCEDURE

After laparotomy, a careful search was performed for local
recurrences, extrahepatic metastases and peritoneal dissemina-
tion in the abdominal cavity. Any suspicious lesions were
examined by biopsy. If the regional lymph nodes ¢(hepatoduo-
denal or peripancreatic lymph nodes) were positive, dissection
of the regional lymph nodes was performed. Intraoperative
bimanual liver palpation and ultrasonography were performed
to confirm tumor location and size of the lesions in all patients;
all resections were ultrasound-guided procedures. Hepatic
" resection was performed with tumor-free resection margins
using the forceps fracture method under inflow occlusion
(Pringle’s maneuver).

CLINICAL FOLLOW-UP

After hepatic resection, patients were closely followed up with
diagnostic imaging (chest X-ray and abdominal CT every
3 months, measurement of serum carcinoembryonic antigen
(CEA) levels every month and annual colonoscopy to detect
tumor recurrence) up to Syears. After 5 vears patients were
followed up every 6 months or annually.

MORPHOLOGIC INVESTIGATIONS

The resected colorectal specimens and hepatic specimens were
fixed in 10% phosphate-buffered formalin and cut ar intervals
of 5 mm .and 10 mm, respectively, and then embedded in
paraffin. Serial sections of 3 pm thickness were stained
with hematoxylin and eosin for morphologic examination.
Histological diagnosis was performed according to the
World Health Organization intestinal tumor classification (13).

STATISTICAL ANALYSIS

The chi-square test and student 7-test were used to compare
~ data (Dukes’ stage, primary location, positive regional lymph
niode, size of tumor, number of tumors, synchronous/meta-
chronous, tumor distribution and ratio of recurrence) between
subgroups based on time to recurrence. Mann-Whitney’s
U-test was used to compare preoperative serum CEA level
between subgroups. Analyses of survival were performed
using the Kaplan-Meier method (14), and differences between
the curves were tested using the log-rank test. The log-rank test
was also used to examine the significance of associations
between survival curves and CEA cutoff values of 10,15,
20, 25, 30, 35, 40. 45, 50, 60, 70. 80, 90, 100 and 200 ng/ml.

Jpn J Clin Oncol 2006:36(6) 369

Factors related to survival were analyzed with the Cox pro-
portional hazards regression model (15). A P-value of <0.05
was considered slatistically significant.

RESULTS
SURGICAL RESECTIONS

Partial resection was performed on 47 patients, subsegmentec-
tomy on 9, segmentectomy on 25, lobectomy on 11, extended
lobectomy on 6 and trisegmentectomy. on 3 according to
Couinaud’s anatomical classification (16). A microscopic pos-
itive surgical margin was observed in 14 patients. There was no
perioperative mortality. Twenty-one complications were
observed: 7 cases of biliary leak; 6 cases of intra-abdominal
abscess; 4 cases of wound infection; and 1 case each of liver
failure, ileus, lung abscess and urinary tract infection.

SURVIVAL AFTER CHM RESECTION

The overall 5-year Kaplan—Meier survival rate after hepatic
resection’ for CHM was 42%. with a median survival of
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Figure 1. Cumulative survival (A} and recurrence-tree survival curves (B) for
101 patients with resected colorectal hepatic metastusis.
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370 Recurrence after hepatectomy

34 months (Fig. 1A). Recurrence-free 1-, 3- and 5-year sur-
vival rates were 43, 23 and 21%, with a median recurrence-free
survival of 9 months (Fig. 1B). The median follow-up duration
of survivors was 87 months.

RECURRENCES AFTER CHM RESECTION (FI1G.2)

Among the 101 patients who underwent CHM resection,
82 (81%) developed recwrences. Locations of recurrences
were as follows: liver in 36 patients, lung in 17, both liver
and lung in 9, lymph node in 6, -peritoneum and local recur-
rence in 4 each, brain and adrenal gland in 2 each, and ovary
and bone in 1 each. Thirty—seVen recurrences (45%) occurred
within 6 months after hepatic resection and 72 recurrences
(88%) occurred within 2 years. The ratio of hepatic recurrences
to total recurrences was significantly higher in 1st~12th month
than that after 12th month from CHM resection (P = 0.01).
The ratio of pulmonary recurrence and that of recurrence in
organs other than the liver and lung were significantly higher
after . 24th month (P < 0.05) and in 13th-24th month
(P < 0.05) from CHM resection, respectively, than those in
the other périod. Of the 82 patients with recurrence after hep-
alic resection 36 received re-resection. Re-resection could be
performed in only 10 of 24 patiéms (42%) whose recurrence
occurred in the liver or lung within 6 months after hepatic
reséction, whereas re-resection- could be performed in 22 of
29 patients (76%) whose recurrence occurred in the liver or
lung more than 6-months later (P = 0.01). Of the remaining

46 patienis, 33 received systemic chemotherapy. 7 received
hepatic arterial infusion, 2 received radiation therapy and 4
received best supportive care.

CLINICOPATHOLOGICAL FEATURES ACCORDING TO
TIME TO RECURRENCE

Table 1 summarizes the primary and metastatic tumor. char-
acteristics. Patients were classified into three subgroups
according to time to recurrence after hepatic resection as
follows: no recurrence, recurrence within 6 months and recur-
rence after more than 6 months. There were no significant
differences in primary tumor characteristics between the
three subgroups. All patients in the no recurrence group had
a primary tumor that was classified as a well- or moderately
differentiated carcinoma. »

In terms of characteristics of the metastatic tumor, the num-
ber of tumors was significantly less (P < 0.01) and unilobar
distribution was seen significantly more frequently (P < 0.01) -
in the no recurrence group compared with the other subgroups.

SURVIVAL ACCORDING TO TIME TO RECURRENCE

Kaplan-Meier curves for overall survival after CHM resection
according to time to recurrence in patients who developed
recurrences are shown in' Fig. 3A. Patients were divided
into four subgroups according to time to recurrence after hep-
atic resection as follows: within 6 months, 7th—12th month,
13th-24th month and after 24th month. Overall Survival of

Resection n=101

Recurrence n=82

Location

Time to a -
- I8 vrar (14 ] J jver
recurrence Liver (resected Lung Liver + Others
case) Lung
-G N o . |
5 37 45.1 19(8) 5 6 7(
months
7-12 ” - N )
20 244 11{7) 22 2D 41
months !
3.2 )
13-24 is 18.3 23 3(2) 1 §(h : 3
months .
25
. 0 2.2 33 5 i
months K ! ¢ 86 1

Figure 2. Locations of recurrence according to time to recurrence after resection of colorectal hepatic metastasis. The number of resected cases for the recurence is

shown in parentheses.

— 184 —



Jpn J Clin Oncol 2006,36(6) 371

Table 1. Clinicopathological findings of 101 patients with colorectal hepatic metastases according to time 10 recurrence

Variable No recurrence (19) Recurrence within Recwrence after more P-value*
6 months (37) than 6 months (45}
Primary colorectal tumor
TNM Classification 0.63
1 1 1 2
1 -4 11 6
jii) 10 12 21
v 4 13 16
Location 0.85
Rectum 4 7 17
Colon . 15 30 28
Number of positive lymph nodes (mean + SD) 1.3£21 23+38 1.4+1.7 0.29
Histological type of adenocarcinoma
Well- or moderately differentiated 19 33 42
5' Poorly differentiated signet ring cell or mucinous 0 4 3
Hepatic memsiases
Maximum size of tumor (mean + SD. cm): 45+ 3.1 3621 43%33 ‘ 0.26.
Number of tumors (mean £ SD) 1.3+ 0.6 25216 19+14 <b.01
Preoperative CEA level (imean £ SD, ng/ml) 264.0 = 818.0 413 £538 220.7 £ 879.7 ‘ Q.25
Synchronous/metachronons ) 094
. Synchronous . o 7 14 18
Metachronous ~ ] 12 23 27
Distribution of metastases . . <0.01
Unilobar . ; : 18 20 29
Bilobar ' i 17 - 16

SD. standard deviation; CEA. carcinoembryonic antigen.

*Difference between patients with no recurrence and those with recurrence within 6 months.

patients with recurrence within 6 months after resection was
significantly worse than that of patients with recurrence in
7th-12th month (P = 0.04), that of patients with recurrence
in 13th-24th month (P < 0.01) and that of patients with recur-
rence after 24th month (P < 0.01). Overall 5-year suivival
rate in patients who developed recurrence within 6 months
after hepalic resection was only 10% with a median survival
of 26 months. Overall survival was poorer when time to
recurrence was shorter. .

Figure 3B shows overall survival after recurrence according
to time to recurrence. Overall survival after recurrence of

patients with recurrence within 6 months after resection was .

still worse than that of patients with recurrence in 13th-24th
month (P < 0.04) and that of patients with recurrence after
24th month (P < 0.03). Overall survival after recurrence of
patients with recurrence in 7th-12th month after resection
seemed to be better than that of patients with recurrence within
6 months. but the difference was not significant (P = 0.14).
Survival after recurrence tended to be poorer when time to
recurrence was shorter. Overall survival after recurrence of
patients with recurrence within 6 months after resection was

significantly worse than that of patients with recurrence in
more. than 6 months (P < 0.01).

CORRELATION BETWEEN CLINICOPATHOLOGICAL FACTORS
AND RECURRENCE-FREE SURVIVAL

To find prognostic factors for recurrence-free survival after
CHM resection, correlations between clinicopathological fac-
tors and recurrence-free survival were analyzed (Table 0.
Histological type of tumor, including poorly differentiated
signet ring cell or mucinous adenocarcinoma in the primary
tumor- (P < 0.01) (Fig. 4), two or more hepatic tumors
(P < 0.01), bilobar distribution (P < 0.01), nicroscopic posit-
ive surgical margin (P = 0.03) and CEA level before hepatic
resection above 15 ng/ml (P = 0.04) were sigfificantly asso-
ciated with poor recurrence-free survival.

We examined the independent predictive wlue of the
aforementioned factors in recurrence-free survival. - Data
were analyzed using a Cox regression model (Table 3).
Histological type of poorly differentiated signet ring cell or
mucinous adenocarcinoma in the primary ‘tumor [P < 0.01:
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372 Recurrence after hepatectomy

Recurrence after resection of colorectal hepatic metastasis

—8—  More than 24 months after surgery

——  13-24 months after surgery
—#=  7-12 months after surgery
100
-8~ Within 6 months after surgery
80
§E
= 60 L : ’
g 40 :
C 20 ‘ ’
i P
0 i 1 1 1 1. i I i L L, Il J. 1 1
0 1 2 3 4 5 6 7
Time after surgery (years)
B | Recurrence after resection of colorectal hepatic metastasis
—8—  More than 24 months after surgery
100 -8—.  13-24 months after surgery
~#=  7-12 months after surgery
80 L .
~&—  Within 6 months after surgery
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= 38
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S A0 :
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E : I 8
g . % X
20 @H
. v [
() H i 1 1 1 | 3 i 1 1 1 i i 11 !
Q 1 2 3 4 5 6 7

Time after recurrence (years)

Figure 3. (A) Cumulative survival curves after resection of colorectal hepatic metastasis according (o the time to recurrence. (B) Cumulative survival curves after
recurrence after resection of colorectal hepatic metastasis according to the time to recurrence.

relative risk (RR) = 5.16: 95% confidence interval (CI),

2.10~12.69], bilobar metastases (P = 0.04; RR =2.73; 95% CI,

1.03-7.27), microscopic positive surgical margin (P = 0.03;
RR =225 95% CI, 1.11-4.59) and CEA level above
15 ng/ml (P = 0.02; RR = 1.96; 95% C1. 1.09-3.55) had a pre-
dictive value for decreased recurrence-free survival after CHM
resection. Median disease-free survivals and 1-year recurrence
rates of palients with the aforementioned factors were 4.6,
5.6, 5.0 and 8.4 months and 100, 70, 79 and 65%, respectively.

Histological type of poorly differentiated signet ring cell or
mucinous adenocarcinoma in the primary tumor and CEA
level above 15 ng/ml were also the poor prognostic factors
for overall survival (data not shown).

DISCUSSION

The goal of this study was to assess the correlation between
time to recurrence after CHM resection and prognosis. Results
showed that prognosis of patients with. recurrence within
6 months after resection was significantly worse than -that
of patients with recurrence after more than 6 months: Our
findings indicate that short time to recurrence after CHM
resection correlates with a poor prognosis.

The main reason for poor prognosis of patients with recur-
rence within 6 months was that only a few patieats could
undergo a second resection for recurrence after CHM resec-
tion. Most patients who could not undergo a second resection
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Table 2. Correlation between clinicopathological factors and disease-free
survival after hepatectomy for colorectal hepatic metastases

No. of
patients

Variable Median -
disease-free

survival (months)

P-value

Primary colorectal lesion

Location
Colon 73 9.0 0.67
Rectum 28 9.5

TNM Classification
L1 ' ’ 25 6.2 0.87
I IV 76 96

Lymph node metastasis
Absent . 35 9.0 0.79
Present . 66 9.5

Histological type of adenocarcinoma

Well- or moderately 94 1.3 <0.01
differentiated
Poerly differentiated signet 7 5.1
ring cell or mucinous
Hepatic metastases
Number of tmors
Solitary 58 13.6 . <0.01
E 43 5
Maximum size of the tumor (cmy}
<5 77 9.0 0.58
=5 24 13.4
Distribution of metastases
Unilobar 67 135 '<0.01
Bilobar 34 57
Microscopic surgical margin
Negative _ 87 103 0.03
Positive 14 6.4
CEA level before treatment (ng/ml)
<15 : o 47 154 : 0.04
=15 54 g4 '
Synchronous/metachronous
Synchronous 39 9.1 0.84
Metachronous 62 3
Interval between colorectal
resection and hepatectomny
<l year 65 7.8 0.11 -

=1 year . 36 13.5

CEA, carcincembryonic antigen.’

had extensive disease such as hepatic or pulmonary recurrence
with much tumor burden, recurrence involving multiple
organs, or distanl metastases outside liver and lung that
were not suilable for resection. In this series, re-resection

Jpn J Clin Oncol 2006,36(6) 373

rates of recurrence in the remnant liver and lung were relat:
ively low (42 and 40%, respectively) when recurrences were
observed within 6 months after CHM resection, whereas they
were high (76 and 75%, respectively) when recurrences were
observed more than 6 months after resection.

Tumor doubling time is correlated with prognosis in various
cancers (17-20). In CHM, it has been reported that short tumor
doubling time is a poor prognostic factor for both overall and
disease-free survival (21). Short time to recurrence represents
short tumor doubling time. Those results are in accord with
those of the present study.

Our results suggest that recurrence-free survival can be a
swrogate endpoint for adjuvant trial in resectable CHM. More-
over, recurrence within 6 months should be a major target for
additional .chemotherapy because of a greal number and the
poor prognosis of these patients. Theoretically, if we can deter-
mine which patients will have a recurrence with short recur-
rence-free survival, we could identify which ones would
possibly benefit from neoadjuvant chemotherapy. Adam
et al. (22) showed efficacy of neoadjuvant chemotherapy
for CHM patients with four or more tumors regardless of ini-
tially resectable or not, as long as objective tumor response or
stabilization was achieved by chemotherapy, and demonstrated
the possibility of neoadjuvant cliemotherapy for resectable
CHM. However, neoadjuvant chernothempv sometimes causes
chemothempv associated steatohepatitis which may increase

operative morbidity (23,24); then, neoadjuvant chemotherapy
should be recommended. for high-risk patients for recurrence.

In the present study, histological type of poorly differen-
tiated signet ring cell or mucinous adenocarcinoma in the
primary tumor, bilobar metastases, microscopic positive sur--
gical margin and CEA above 15 ng/ml were the independent
prognostic factors for poor recurrence-free survival. Espe-
cially, histological type of poorly differentiated signet ring
cell or mucinous adenocarcinoma in the primary tumor exhi-
bited the strongest power for predicting early recurrence
becatise all patients with the factor had recurred within
10 months. Then, histological type of poorly differentiated
signet ring cell or mucinous adenocarcinoma in the primary
tumor, which was not considered in other large studies (2,5),
should be considered as one of the preoperative predictors of
early recurrence after CHM resection. Patients with the factor
are recommended to receive neoadjuvant chemotherapy.
Bilobar metastases and CEA above 15 ng/ml were also
prognostic factors for recurrence; however, long-term recur-
rence-free survival was achieved in some patients with the
factors. Neoadjuvant chemotherapy for patients with either’
of the factors is controversial. In addition, considering the
correlation between positive surgical margin and early recur-
rence, hepatic surgeons should pay mwch atfention to keep
negative surgical margin during hepatic dissection in order
to prevent early recurrence.

In a retrospective analysis of consecutive 1001 CHM
patients by Fong er al. (3), poor prognostic factors for
recurrence after CHM resection were positive surgical margin,
extrahepatic  disease, node-positive primary, less than
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Figure 4. Recurrence-free survival curves after resection of colorectal hepatic metastasis according to the histological type of primary tumor.

Table 3. Multivariate analyses of factors atfecting disease-free survival after
hepatectomy for colorectal hepatic metastases

Relative risk

Variable P-value
(95% CI)
Primary colorectal lesion

Histological type of adenocarcinoma
Well- or moderately differentiated - <0.01
Poorly differentiated signet 5.16 (2.10-12.69)
ring cell or mucinous ' '

A'Hepatic metastases

Number of tumors
Solitary - 0.60
=32 : 1.29 (0.50-3.38)

Distribution of metastases )
Unilobar - 0.04
Bilobar 2.73(1.03-7.27)

Microscopic surgical margin
Negative - 0.03
Positive 225 (111459

CEA level before treatment {ng/ml)
<15 - C002 .
=15 . 196 (1.09-3.55)

CI, confidence interval: -, reterence.

12 months of disease-free interval from the primary resection,
2 or more tumors, tumor size >5 cm and CEA >200 ng/ml. The
aforementioned prognostic factors for recurrence were also
predictors of poor overall survival, and the fact was consistent
with the concept of our results that short time to recurrence

correlated with poor survival. Fong er «l. proposed a scoring
system using five poor prognostic factors and insisted that the
scoring system was useful in choosing adjuvant therapy.

The difference between our results and those of Fong’s
might. be partly due to patients’ background and the
number of patients examined. In the present study, patients
with extrahepatic disease were excluded because CHM with
extrahepatic disease was totally different from pure CHM
considering pathways of metastases. Moreover, none of the
patients had received adjuvant chemotherapy afler primary
colorectal resection or CHM resection. However, the possib-
ility that not all of Fong’s predictors could be validated well
because of relatively small population of our study cannot be
ruled out.

In the present study. patients were followed and examined
precisely at least for 5 years in order to elucidate complete
profile of recurrence, and then median follow-up of survivors
was 87 months. This study has clarified frequencies of the
recurrences after CHM resection in liver, lung and other
organs respectively according to time to recurrence and also
clarified the resection-rates for those recurrences. On the result
of the present study. the organ where recurrence had occurred
most frequently and the resection-rate for the recurrences
differed according to time to recurrence after CHM resection.’
Frequency of hepatic recurrence decreased rapidly after 2 years

~of CHM resection; however, that of pulmonary recurrence

was not low:even more than 2 years after CHM resection.
A periodical checkup by chest XP or chest CT adding to
abdominal examination is recommended for 5 years at least.

In conclusion, short time to recurrence after CHM
resection correlates with a poor prognosis. This result provides
grounds for proposal that an effective neocadjuvant chemother-
apy and a system using lhe clinicopathological factors and

— 188 —



pharmacogenetics which identify best candidaies for the
neoadjuvant chemotherapy are needed in order to reduce
early recurrence. Histological type of primary tumor might
be a strong predictor for early recurrence after CHM resection.
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