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gluteal muscles were exposed. The gluteal muscles,
sacrotuberous ligament, sacrospinous ligaments, and
pyriformis muscles were divided as far from the tu-
mor as possible. After the level of abdominal dissec-
tion and the extent of the tumor were confirmed by
hand in the pelvic cavity, a laminectomy proximal to
the planned level of sacral transection was performed
to preserve the noninvolved sacral nerve roots and
ligate the dura. The sacrum was transected by an
osteotome, and en-bloc resection of the tumor with
the sacrum and the surrounding organs was accom-
plished. The gluteal muscles and skin were closed
primarily. Again, the patient was placed in a supine
position with flexed and abducted thighs. A colos-
tomy and an ileal conduit were made.

Extent of Resection

Levels of sacral transectidn included S2 in 6 pa-

tients, S2-3in 19, S3in 5,S3-4in 11,S41in 1, and S4-

5 in 2. Thirty-nine patients underwent total pelvic
exenteration, one underwent posterior pelvic exen-
teration, and four underwent abdominoperineal
resection. En-bloc resection of entire pelvic lymph
nodes with the bilateral internal iliac arteries and
veins was performed for all patients. Resected organs
included the rectum in 20 cases, the urinary bladder
in 39, the uterus and vagina in 8, the external geni-
talia in 2, the obturator internis muscle in 12, the
gluteus maximus muscle in 5, and the small intestine
in 7. Urinary diversions were an ileal conduit in 37
patients and a ureterocutaneostomy in 2. Three pa-
tients underwent complete resection of one, one, and
‘three synchronous liver metastases. In addition, one
patient underwent complete resection of four perito-
neal metastases.

Follow-Up

One patient returned to Indonesia and was lost to
follow-up. The other 43 were followed up completely,
with a median follow-up time for live patients of 4.7
years (range, 1.2-15.8 years). They were examined
with abdominal and pelvic CT, chest roentgenogram
or CT, and carcinoembryonic antigen (CEA) mea-
surement every 4 months for 0 to 1 years, every 6
months for 2 to 4 years, and annually for 5 to 10 years.

Statistical Analysis

Survival, disease-free shrvival, and local disease-
free survival distributions were estimated by using the
Kaplan-Meier product-limit method. Univariate

comparisons of survival were made by using the log-
rank test, and multivariate analysis was performed by
using the Cox regression model with the forward
stepwise method (likelihood ratio). All variables were
dichotomized for analysis. Differences in proportions
were analyzed by Fisher’s exact test and by multi-
variate analysis with the logistic regression model and
the forward stepwise method (likelihood ratio). All
statistical analyses were performed with SPSS for
Windows, version 10.0J (SPSS-Japan Inc., Tokyo,
Japan). All P values were two sided, and a P value of
<.05 was considered to be statistically significant.

RESULTS

Pathologic Findings

Histological diagnoses of the PPR cases are listed
in Table 1. The bone marrow or periosteum of the
sacrum was histologically involved in 17 patients. The
remaining 27 had no sacral invasion, but dense fi-
brotic tissues adhered extensively to the sacrum, and
cancer cells were found within them. Of 13 patients
with pelvic lymph node involvement, 12 had intra-
pelvic metastases alone, and 1 had both intrapelvic
and extrapelvic metastases. Eight patients had distant
metastasis, including liver metastasis in three, lung
metastasis in three, peritoneal metastasis in one, and
distant lymph node metastasis in one.

Resection margins were microscopically negative in
24 patients, microscopically positive in 13, macro-

‘scopically positive in 3, and grossly residual in 4

(lung, n = 2; lung and local, n = 1; lymph node,n =
1; Table 1). The sites of macroscopic positive margins
included cut ends of the sacrum and/or presacral
connective tissue in two, cut ends of the sacral nerves
and the external iliac artery in one, and the lateral
pelvic sidewall in one. The major artery was involved
only in one patient with prior extended lateral pelvic
lymph node dissection. The sites of microscopic po-
sitive margins included the cut end of the sacrum in
two, the cut end of the presacral connective tissue in
three, the cut ends of the sacrospinous ligament and
sacrotuberous ligament in one, the cut ends of the

. sacrospinous ligament and obturator internis muscle

in one, the cut end of the obturator lymph node in
one, and the cut ends of the sacral nerves in one.
Macroscopic growth patterns were based on mac-
roscopic views of sections of resected specimens and
were classified as solitary expanding growth, multiple
expanding growth, and diffuse infiltrating growth
(Fig. 1; Table 1). Expanding growth featured smooth
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FIG. 1. (A) A section after abdominal sacral resection for posterior pelvic recurrence of rectal carcinoma. This tumor was macroscopically
classified as solitary expanding growth. (B) Corresponding magnetic resonance image of (A). (C) A section of tumor macroscopically classified
as multiple expanding growth. (D) Corresponding magnetic resonance image of (C). (E) A section of tumor macroscopically classified as
diffuse infiltrating growth. (F) Corresponding computed tomography of (E). Arrowheads, main tumor; arrow, satellite tumor. *Sacrum.

and clear margins. Any tumors showing irregular or
obscure margins were therefore classified into the
diffuse infiltrating category.

Morbidity and Mortality

The median operating time was 751 minutes (range,

263-1377 minutes). The median blood loss was 3208

mL (range, 856-26160 mL), and all of the patients
underwent transfusion. Of the 27 patients with post-
operative complications (morbidity, 61%), 10 (23%)
had major complications that necessitated surgical
interventions or resulted in hospital death, and 17
(38%) had minor complications that could be managed
conservatively (Table 2). The number of complica-
tions per patient was as follows: 4 in 1 patient, 3in §
patients, 2 in 10 patients, and 1 in 11 patients. One
patient who had pelvic sepsis, residual tumor regrowth,
bowel obstruction, and renal failure died on the 66th
postoperative day (mortality, 2%).

Eleven (65%) of 17 patients who had received
adjuvant or previous radiation had postoperative
complications, compared with 16 (59%) of 27 who
had not received radiation (P = .76). In contrast, 7

(41%) of 17 with adjuvant or previous radiation
" experienced major complications, compared with 3
(11%) of 27 without irradiation (P = .03). The
median hospital stay was 38 days (range, 22-316
days).
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TABLE 2. Complications

Complication No. Patients

Major complications
Pelvic sepsis
Bowel obstruction
Intestinal fistula
Ureteroileostomy leakage
Ureterocutaneostomy stenosis
Ileal conduit necrosis
Renal failure
Uncontrollable bleeding
Postoperative bleeding
Tracheal stenosis

Minor complications
Wound dehiscence/infection . 6
Bowel obstruction 12
Urinary tract infection 10
Ureteroileostomy stenosis 1
Neurogenic bladder
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Survival

The median survival for all the patients undergoing
ASR was 2.3 years (range, .1-15.8 years). The esti-
mated overall 1-, 3-, and 5-year survival rates were
90%, 47%, and 34%, respectively, including one
hospital death (Fig. 2). Of the 15 patients who sur-
vived >4 years, 9 were disease free, and 5 survived
> 8 years. The disease-free 1-, 3-, and 5-year survival
rates were 44%, 26%, and 24%, respectively. The local
disease—free 1-, 3-, and S-year survival rates were
63%, 47%, and 47%, respectively (Fig. 2).
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FIG. 2. Overall, disease-free, and local disease—free survival dis-
tributions for the 44 patients undergoing abdominal sacral resec-
tion for posterior pelvic recurrence of rectal carcinoma. The
numbers in parentheses for the overall survival curve indicate the
patients alive at 3 and 5 years.

Prognostic Factors

Results of univariate analysis of prognostic factors
are summarized in Table 1. The overall survival of
the patients with microscopic positive resection
margins was significantly worse than that of those
with microscopic negative margins (P < .0001) but
was not significantly better than that of those with
macroscopic positive margins or macroscopic resid-
ual tumor (P = .11). Patients with macroscopic po-
sitive margins or macroscopic residual tumor did not
survive > 2.3 years.

The survival of patients with buttock pain was
significantly worse than that of those without pain or
with perineal pain (P = .043) and was significantly
better than that of those with thigh or leg pain (P =
.0046). The latter died within 1.2 years.

Of the eight patients with distant metastasis, two
undergoing resection of solitary liver metastasis were
alive and disease free for 7.6 and 2.7 years, one
undergoing resection of three liver metastases died of
disease at 1.3 years, one undergoing resection of four
peritoneal metastases was alive with disease at 1.1
years, three with one or two lung metastases died of
disease at 2.3, 2.0, and 1.6 years, and one with para-
aortic lymph node metastasis died at 1.7 years.

The univariate analysis of the 15 variables
(Table 1), when dichotomized, showed a positive
resection margin, pain extending to the buttock or
further, multiple growths or diffuse infiltrating
growth, LDF1 of <12 months, a preoperative CEA

level > 10 ng/ml., and primary cancer stage 1V to be.
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FIG. 3. Overall survival curves for group I (microscopic negative
margin and local disease—free interval [LDFI] of >12 months),
group II (microscopic negative margin and LDFI <12 months),
group HI (positive margin and LDFI > 12 months), and group IV
(positive margin and LDFI < 12 months). The numbers in paren-
theses for each curve indicate the patients alive at 3 and 5 years.

associated with significantly worse survival. The
other nine factors did not show any significant asso-
ciation with outcome.

The multivariate analysis of the 15 dichotomized
variables revealed that.only a positive resection
margin (hazard ratio, 10 [95% confidence interval,
3.8-28); P < .001), an LDFI of <12 months (4.2
[1.8-9.8]; P = .001), and pain radiating to the but-
tock or further (4.2 [1.6-11]; P = .004) were inde-
pendently associated with worse survival.

When the most significant independent factors
were considered together, the 5-year overall survival
rates of the 17 patients with microscopic negative

-margins and an LDFI > 12 months (group 1), the 7

with microscopic negative margins and an LDFI <12
months (group 1I), the 10 with positive margins and
an LDF] > 12 months (group 11I), and the 10 with
positive margins and an LDFl <12 months (group
1V) were 67%, 51%, 10%, and 0%, respectively
(Fig. 3). There were significant survival differences
between group 1 and group 111 (P < .0001), group 111
and group 1V (P = .0014), and group 11 and group
1V (P = .01). Group 1V patients did not survive >2.3
years.

Risk Factors for a Positive Resection Margin

To clarify the risk factors for a positive resection
margin, the most significant prognostic factor on
multivariate analysis, univariate and multivariate
analyses were conducted. Three patients who under-
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TABLE 3. Univariate predictors of positive resection margin

Microscopic resection
margin
Variable Negative Positive P
Gender
Female : 5 3 1.0
Male 19 14
Age, years
<60 19 10 .18
260 5 7
Primary cancer stage
I/1I/TH 23 12 066
v 1 5
Initial surgery
Local excision, anterior resection 13 8 .76
Abdominoperineal resection 11 9
Lymphadenectomy at initial surgery
Conventional 20 13 .70
Extended 4 4
Local-disease-free interval (month)
<12 7 9 .20
>12 17 8
Preoperative CEA level (ng/ml)
<10 16 6 .062
- >10 - 8 11
Extent of preoperative pain
None, perineum T2l 9 029
Buttock, thigh, leg 3 8
Tumor extent .
Solitary pelvic tumor 17 7 11
Pelvic metastasis, distant metastasis 7 10
Largest tumor diameter (cm)
<5 15 9 .75
>5 9 8
Sacral involvement
Adhesion 14 11 15
Periosteum, marrow 10 6
Pathological grade
Well, moderate, mucinous, 21 16 .63
adenosquamous
Poor, signet-ring cell 3 1
Macroscopic growth pattern
Solitary expanding 12 2 018
Multiple expanding, infiltrating .12 15
Preoperative radiation
Yes 8 3 31
No 16 14

CEA, carcinoembryonic antigen.

went palliative-intent resection as a result of gross
residual lung metastases were excluded from this
study. Univariate analysis revealed that the inci-
dences of microscopic positive margins were signifi-
cantly higher in patients with multiple expanding or
diffuse infiltrating growth (56% vs. 14%; P = .018)

and in patients with pain extending to the buttock or .

further (72% vs. 30%; P = .029; Table 3). On mul-
tivariate analysis of the 14 dichotomized variables,
excluding resection margin, multiple expanding or
diffuse infiltrating growth was independently associ-
ated with positive margin (hazard ratio, 7.5 [95%
confidence interval, 1.4-40]; P = .019).
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TABLE 4. Sites of first recurrence after abdominal sacral
resection in 37 patients undergoing macroscopic curative

resection

Site No. Patients (%)
Local .

Local alone 6 (24)

Local, lung 3(12)

Local, adrenal gland 14)

Local, lung, liver 1(4)

Local, lung, pancreas 14)

Local, liver, para-aortic lymph node 14)
Lung

Lung alone 5(20)

Lung, para-aortic lymph node 2(8)
Liver, lymph node 14)
Para-aortic lymph node 1(4)
Peritoneum 1(4)
Brain 1(4)
Unknown 1(4)

Recurrence Patterns

Of the 37 patients who underwent macroscopic
curative resection, 25 (68%) experienced further
recurrence. Sites of their first recurrence after ASR
are listed in Table 4. Of them, 13 patients (52%) had
local failure, 7 (28%) had lung metastasis, and 14
(56%) had failures confined locally or to the lung.
Sites of local failure were the cut end of the sacrum in
five, the sacral cut end and buttock in one, and the
pelvic side wall or ischium in 3. None of the 25 pa-
tients with recurrence was treatable by surgery, so
these patients were given chemotherapy, radiother-
apy, and/or best supportive care.

Of the 13 patients who developed local failure, 9
had positive margins, and 4 had negative margins on
histological analysis. Of the 24 patients without local
failure, 20 had microscopic negative margins, and 4
had microscopic positive margins. The rate for local
failure was significantly higher in patients with

microscopic positive margins than in those with

microscopic negative margins (69% [9 of 13] vs. 17%
[4 of 20); P = .003). When the accuracy of the
microscopic status of surgical margins in prediction
of local failure was evaluated, the sensitivity was 69%
(9 of 13), the specificity was 83% (20 of 24), the po-
sitive predictive value was 69% (9 of 13), the negative
predictive value was 83% (20 of 24), and the overall
accuracy rate was 78% (29 of 37). Of the 13 patients
with microscopic positive margins, 9 developed local
recurrence that corresponded well to histological
findings, 1 experienced local failure at a different site
with a positive margin, and 3 had no obvious local
failure at the last follow-up.
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DISCUSSION

The most effective treatment for PPR of rectal
carcinoma is a curative resection, that is, complete
resection  with  microscopic  negative mar-
gins.'>!>17719-22 Because the tumor involves contig-
uous organs, including the sacrum, retained rectum,
internal iliac vessels, and genitourinary organs, by
either invasion or dense adhesion, combined resection
of these organs—that is, ASR—is mandatory for
clear surgical margins and possible cure. The overall
S-year survival rate after ASR is reported to be 25%
to 31% in the largest series'>'* and was 34% in this
study. Such results have never been achieved with
other therapeutic modalities, including chemotherapy
and radiotherapy.*®

However, morbidity and mortality after ASR are
reported to be 26% to 82%'*'*'*2'?? and 0% to
99%,'*">? respectively. In our series, they were 61%
and 2%, and 23% of our patients experienced major
complications resulting in reoperation or death, and
their mean hospital stay was 135 days. In addition,
most patients lose genitourinary functions and must
endure permanent stomas. These costs are very high
and sometimes even catastrophic for those who nev-
ertheless do not obtain long-term survival: Therefore,
appropriate patient selection based on survival ben-
efit determined on the basis of prognostic factors is
necessary. Also, efforts toward seeking effective
adjuvant therapy aiming at the most common sites of
recurrence are mandatory. Thus, we analyzed prog-
nostic factors and recurrence patterns after ASR in
this study. _

Several factors that can be estimated before surgery
have been reported to be significantly associated with
prognosis on either univariate or multivariate analy-
sis. These include residual tumor extent,'3!%!7-1%:22
distant mctastasis,'4 nitial operation,I3 disease-free
interval,'* preoperative CEA level,'>'" preoperative
CEA doubling time,'* and proliferating cell nuclear
antigen labeling index.”* In addition, whether signif-
icant or not, there are factors definitely indicative of a
poor prognosis. Wanebo et al.'>** reported that pa-
tients with positive margins, bone marrow involve-
ment, or pelvic lymph node involvement had a
median survival of only 10 months. Strong suspicion
of such factors thus contraindicates ASR. However,
the number of patients so far studied is still not suf-
ficiently large to allow definitive patient selection
criteria to be established.

We tested 15 factors in multivariate analysis be-
cause previous studies indicated their potential rela-
tionship to survival after ASR.'*'317-19:22.2425 of

. addition to conventional imaging,

these, microscopic positive margins, LDF1 <1 year,
and preoperative pain exceeding the buttock showed
a significant independent association with a poor
prognosis. Microscopic margin status is the most
significant, as reported so far.'>'>'"'°?? Of our pa-
tients with microscopic positive margins, 69% devel-
oped local recurrence, and this caused persistent pain
and a poor prognosis. Although some previous
studies claimed a benefit of palliative resection for
both survival and pain,”® it usually leads to a very
poor prognosis and fails to relieve pain, as previously

‘reported.”>*’ Therefore, palliative resection leaving a

gross residual tumor should not be attempted. In
2% recent ad-
vances in radiological imaging, including thin-section
magnetic resonance imaging® and multidetector row
CT,’ allow us to accurately evaluate tumor extent so
that cautious interpretation can preclude such
unnecessary surgery.

The extent of preoperative pain corresponds well
with tumor extent and invasiveness and therefore
predicts survival.'” In this study, the survival of the
patients with buttock pain was significantly worse
than that of patients without pain or with perineal
pain and was significantly better than that of patients
with thigh or leg pain. Thigh or leg pain, caused by
involvement of the first or second sacral nerves,
indicates lateral and/or cephalad extension of the
tumor, which usually renders curative resection
impossible. Indeed, in our series, the affected patients
died within 1.2 years. In contrast, if the pain remains
within the buttock, there is the possibility of curative
resection.

The factors relating to tumor growth rate can
predict prognosis only if patients have residual tu-
mors after ASR. Maetani et al.'* and Onodera et al.>*
reported a significant association of disease-free
interval'* and preoperative CEA doubling time'*
with survival. These parameters reflect not only the
growth rate of locally recurrent tumors, but also that
of distant metastases. The proliferating cell nuclear
antigen labeling index™ can reflect a growth rate
specific to local recurrence, so it may predict prog-
nosis more accurately. Although LDFI has not been
studied so far, it is easier to measure than the labeling
index, and it is also specific to local recurrence. As
this study showed, patients with an LDFI of >12
months and clear surgical margins are the best can-
didates for ASR, and a 5-year survival of 67% can be
expected. Conversely, if the LDFI is <12 months,
thus indicating rapid tumor growth, and resection is
palliative, a 2-year survival of only 11% is expected.
In such cases, ASR should not be attempted. Pallia-
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tive resection is indicated only for patients with an
LDFI of > 12 months and preferably > 18 months."’

Primary cancer stage, preoperative CEA level, and

macroscopic growth pattern were prognostically sig-
nificant only in univariate analysis in this study.
Thus, they are related to any of the previously de-
scribed independent factors, but they are worth
considering to a certain degree when decisions are
made. Macroscopic growth pattern, which has not
been investigated so far, especially influences the
surgical margin status and is important when decid-
ing the extent of resection.

As our logistic regression model showed multiple
expanding or diffuse infiltrating growth is indepen-
dently associated with positive resection margins. The
curative resection of the tumors with multiple
expanding or infiltrating growth (44%) is clearly more
difficult than with solitary expanding growth (86%).
Therefore, cautious evaluation of both growth pattern
and tumor extent by magnetic resonance imaging or
CT is needed to determine a correct line of resection.

Although tumor extent (distant and pelvic metas-
tases)'*”* and initial operation type'*~* have been
reported to be significant prognostic factors, this was
not confirmed here, presumably at least partly be-
cause of differences in patient backgrounds and
selection criteria. As described previously,'' the
presence of pulmonary, multiple liver, peritoneal, and
extrapelvic lymph node metastases leads to a very
poor prognosis, with a median survival of only 1.6
years in our cases, so these patients should not un-
dergo ASR. However, solitary liver metastasis may
be an exception. Indeed, in our series, two patients
with solitary liver metastases survived disease free for
7.6 and 2.7 years after ASR and liver resection. In
such cases, aggressive surgery seems justified.

Because adjuvant external beam radiotherapy has
been reported to be beneficial for local control and
prolongation of survival in primary rectal carci-
noma,”™* many surgeons have recommended its
application for ASR.'>'*"'®2 In this multivariate
study, however, a prognostic benefit of preoperative
radiotherapy could not be detected. This may be at
least partly caused by the small number of patients,
so further investigation is necessary. Marijnen et al.**
reported that preoperative radiotherapy for primary
rectal cancer has a beneficial effect in patients with
more than 1-mm resection margins but that it cannot
compensate for microscopically nonradical resection
resulting in positive margins. Therefore, preoperative
radiation should be given only to patients for whom
surgical margins are expected to be attained but
insufficient.
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The situation with intraoperative radiotherapy
may be different.'*'>"'” Hahnloser et al.'’ reported
that the overall 5-year survival rate of patients
undergoing palliative resection and intraoperative
radiotherapy with or without external beam radio-
therapy was 21%. Survival rates for their patients
with no fixation, one fixation, two fixations, and three
or more fixations were 43%, 24%, 20%, and 0%,
respectively. Although candidates for ASR usually
have two or more fixations and the expected survival
of those with positive margins is not good, intraop-
erative radiotherapy may benefit those undergoing
ASR despite a positive margin.

As to recurrence patterns after ASR, this study
showed that, in 56% of our patients, recurrence was
confined locally or to the lung. Wanebo et al.'® re-
ported this to be the case for 68% of their series, in
line with other previous studies.*>**® Thus, in addition
to precise resection based on precise evaluation of
tumor extent with thin-section magnetic resonance
imaging or multidetector row CT, adjuvant therapies
aiming at local and lung recurrences may be neces-
sary. For local control, preoperative and intraoper-
ative radiotherapy may be helpful. For lung
metastases, systemic adjuvant chemotherapy using 5-
fluorouracil-based chemotherapy or newly developed
drugs (or their combination) may be effective.>*

Although this retrospective exploratory study fea-
tured only a relatively small number of patients, we
conclude that ASR is beneficial for a selected subset
of patients in terms of survival prolongation and even
cure. To select appropriate patients, evaluation of
resection margin, LDFI, pain extent, and growth
pattern is important. To improve survival, adjuvant
treatment should be aimed at local and lung recur-
rences.
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Background: Fibrous tissue around a locally recurrent rectal tumour is an interesting histological
feature, but its clinicopathological significance has not been investigated.

Methods: This retrospective study examined clinicopathological findings in 48 patients who underwent
curative total pelvic exenteraton with distal sacrectomy (TPES) between 1992 and 2004. Data were
analysed with respect to fibrosis around the recurrent umour, categorized into one of three groups: no
fibrosis (f0), partial fibrosis (f1) or circummferential fibrosis (£2).

Results: Ten, 17 and 21 patients had f0, fl and f2 fibrosis respectively, with 5-year survival of none,
four and ecight patients respectively. The overall survival of patients with circumferential fibrosis was
significantly better than that in patients with no fibrosis (P = 0.003). Univariable analysis showed that
a high level of sacrectomy (P = 0.036), absence of lymphatic invasion (P = 0-031) and circumferential
fibrosis (P
circumferential fibrosis (P = 0-031) and low serum carcinoembryonic antigen levels (P = 0-044) were

= 0.039) were significantly associated with better overall survival. In multivariable analysis,

independent factors for a favourable outcome.
Conclusion: The outcome of patients with locally recurrent rectal cancer after curative TPES appears

to be better when circumferential fibrosis is present around the rumour.

Paper accepted 20 October 2006

Published online 14 September 2007 in Wiley InterScience (www.bjs.co.uk). DOT: 10.1002/bjs.5696

Introduction

l.ocal recurrence after rectal excision for cancer is
common, with reported rates of 4-33 per cent, even
after curative resection!?. Total pelvic exenteration with
distal sacrectomy (T PES), originally described by Wanebo
and Marcove?,
the recurrent tumour and affected neighbouring organs,
including. the bladder, prostate, uterus, vagina, pelvic
wall and sacrum, along with urinary tract reconstruction
using an ileal conduit. In a previous study*?, the present
authors found that TPES with complete (R0) resection
- achieved a S-year relapse-free survival rate of 49 per
cent in padents with local relapse fixed in the pelvis.

The Editors have satisfied themselves that all authors have contributed
significantly to this publication

Copyright © 2007 Bridsh Journal of Surgery Sociery Lid
Published by John Wiley & Sons Lid

consists of exténded surgical resection of

These local recurrences are sometimes surrounded by thick
fibrous tssue, although the significance of this fibrosis
is unknown. The aim of this study was to evaluate the
clinicopathological significance of fibrous tissue related to
recurrent rectal cancer in the pelvis.

Methods

The study included patients who had undergone curative
TPES. All had localized, fixed, recurrent cancer in the
pelvis without distant metastases, with the exception
of concomitant liver metastases amenable to surgical
resecuon. Between 1992 and 2004, 56 pauents had TPES
for fixed recurrent rectal cancer in the pelvis. Of these,
eight had a non-curative resecion (Rl or R2) and were
excluded, leaving 48 patients who underwent RO resection,
including five who had simultaneous hepatic resection for
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Fibrosis around recurrent rectal tumours

metastases. There were 35 men and 13 women, with a
median age of 57-5 (range 32-76) years.

Initial resection of the primary rectal tumour had been
performed in the authors’ institution in two patients and
elsewhere in 46. All patents had computed tomography
(CT) of the thorax and abdomen, pelvic CT and magnetic

resonance imaging; positron emission tomography was not . .

available during the study interval.

As the first step in treatment of the recurrent
tumour, three padents had chemotherapy and 12 had
radiotherapy. The surgical technique for TPES has
been described in dewil previously*’. No patient

b No fibrous tissue

Fig. 1 a Mature fibrotic stroma (thick and thin fibres with
fibrocytes stratified into multiple layers) evident around the
recurrent tumour. b No fibrous tissue visible between cancer
cells and surrounding soft tissue. (Haematoxylin and eosin stain,
original magnification x 40)

Copyright © 2007 British Journal of Surgery Socicty Ltd
Published by John Wiley & Sons Ltd
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Extent of recurrent tumour
a 10 fibrosis

Fibrous tissue

b 11 tibrosis

Extent of fibrous tissue
around recurrent tumour

C 12 fibrosis

Fig. 2 Classification of fibrous tissue around the recurrent
tumour. a f0 fibrosis was defined as absence of fibrous tissue
around the tumour, b f1 as partial presence and ¢ f2 as
circumferential fibrosis enclosing the tumour together with any
of the surrounding organs

received adjuvant chemotherapy or radiotherapy after
TPES.

Histopathological examination

All surgical specimens were fixed in 10 per cent formalde-
hyde solution. After macroscopic examination, a section

www.bjs.co.uk British Journal of Surgery 2007; 94: 1530-1535
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including the maximum diameter of the tumour was cut,
embedded in paraffin, and stained with haematoxylin and
eosin. Microscopic examinaton determined the histo-
logical type according to the Japanese classification of
colorectal carcinoma®, invasion to surrounding organs,
perineural, venous and lymphatic invasion, fibrous tissue
and abscess formation around the recurrent tumour.

Fibrous tissue was regarded as present when mature
fibrotic stroma (thick and thin fibres with fibrocytes
stratified into multiple layers) was evident around the
recurrent tumour (Fig. 1)’. The fibrous tissue was classified
as follows: f0, no surrounding fibrous tssue present; fl,
fibrous tissue present but not surrounding the tumour
completely; and f2, circumferential fibrosis (Fig. 2). The
clinicopathological features of each tumour were correlated
with this classification.

Statistical analysis

'

Padent survival was measured from the date of TPES to
the date of the last follow-up examination. Survival curves
(not shown) were constructed using the Kaplan—-Meier

K. Uehara, T. Shimoda, Y. Nakanishi, H. Tanlguchi, T. Akasu, S. Fujita, S. Yamamoto and Y. Morlya

method and differences between the curves compared
with the log rank test. The prognostic significance of the
selected factors on overall survival was evaluated with the
Cox proportional hazards regression model. Comparisons
between groups were performed using the x? test. All
statistical calculations were made using SPSS® version 11.0
(SPSS, Chicago, Illinois, USA). P < 0-050 was considered
statistically significant.

Resulits

Of the 48 padents, ten were classified as having f0
fibrosis, 17 as fl and 21 as £2. Clinical characteristics in
relation to the fibrosis classificaton are shown in Table 1.
Significantly more patients with 2 fibrosis had a high
level of sacrectomy compared with patients with 0 fibrosis
(P = 0-007).

Table 2 shows the pathological features of the 48
patients. The predominant histological type was mod-
cerately differendated adenocarcinoma in patients with

Table 1 Clinical characteristics of 48 patients with recurrent rectal cancer

Total P 1 f2 -
{n == 48) S =10) . 7 =17) n=21)
f Mednan (range) age (years) 57-5 (32-76) . 520 (38-65) 57.0 (37-76) 58.0 {32-68)
| Sex ratio(M:F) 35:13 : 9:1 S 10:7., 16:5
{ Median {range) time between initial surgery and TPES (momhs) 30 (10-122) 21 (10-54) 38{(11-119) 29,(10'1 21)
i Serum CEA level (ng/ml) - ) . - .
| <20 38 7 ’ 14 - 17
>20° 10 3 3 - : 4 ,
Initial surgery ’ : :
Sphincter-preserving operation 30 8 . - 10 : 12
Abdominoperineal resection 18 . . 2 7 9
Dukes' classification for primary grc_:Wth _ .
A 5 . o] . 4 ) 1
B 14 ‘ 1 5
C 29 9 8 ) 12
Preoperative radiotherapy .
Yes 12 1 4 7
No : . 36 9 13 14
' Preoperative chemotherapy
Yes 3 0 1 2
No 45 : 10 . 16 19
Surgery for recurrent tumour
Yes 11 4 ) 2 5
No 37 ) 6 15 16
Level of distal sacrectomy
S3 superior margin or high 26 2 9 . . 15°
S3 inferior margin or low 22 8 8 6"
Simultaneous hepatectomy )
Yes 5 3 1 : ’ 1
No 43 : 7 16 20
38 (8-157) 30(10-57) 49 (8-142)

! Median (range) follow-up {months)
! . ..

30(8-157)

TPES, total pelvic exenteration with distal sacrectomy; CEA, carcinoembryonic andgen. *P < 0-050 versus £ (37 vest).

Copyright © 2007 British Journal of Surgery Society Lid
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Table 2 Pathological findings

Histological type
Well differentiated 16 3 1 12
adenocarcinoma
Moderately 29 6 14 -
differentiated |
adenocarcinoma :
Poorly differentiated 3 1 2 0
adenocarcinoma
- Invasion to surrounding
organs
Yes . 21 5 11 5°
No 27 - 5 6 16*
Perineural invasion .
Yes 20 6 . 9 5t
No 28 4 8 16t
Venous invasion
Yes 12 5 7 0+
No 36 5 10 21+
Lymphatic invasion. !
Yes - 10 3 6 1°
No - 38 7 1 20°
Abscess formation around
recurrent tumour ) . .
Yes . ' 8 1 3 4
No ’ ‘40 - 9 14 17

*P < 0-050 versus f1, +P < 0-050 versus f0 (x? test).

“fO0 or fl fibrosis, and well differentiated adenocarci-
noma in those with f2 fibrosis. Patients with 2 fibrosis
had significandy lower rates of perineural (P = 0-049)
and venous (P < 0-001) invasion than those with f0
fibrosis, and significantly lower rates of invasion to sur-
rounding organs (P = 0-011) and venous (P = 0-001) and
lymphade (P = 0-016) invasion than patients with fl
fibrosis.

The overall 5-year survival rate was 52 per cent (25 of
48 patients), with 5-year survival of none, four and eight
padents with f0, f1 and £2 fibrosis respectvely. The overall
survival of patients with f2 fibrosis was significantly greater
than that of patients with {0 fibrosis (P = 0-003).

To simplify the analysis, the histological type (well
versus moderately or poorly differendated) and degree
of fibrous dssue (f2 wversus fO-1) were grouped into
two categories. A favourable overall survival after TPES
correlated significantly with a higher level of sacrectomy
(P = 0-036), absence of lymphatc invasion (P = 0-031)
and circumferential fibrosis (P = 0-039). In muldvariable
analysis, circamferential fibrosis (P =0-031) and low
serum carcinoembryonic antigen levels (P = 0-044) were
independent factors for a favourable outcome (Table 3).

Copyright © 2007 Britsh Journal of Surgery Society Lid
Published by John Wiley & Sons Ltd
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Tabte 3 Univariable and muldvariable analysis for overall survival
using the Cox propordonal hazards regression model

Dukes’ classification . 0-059 2.86(1-00, 817) 0.050 '
for primary growth ’
{A, B versus C)

Surgery for recurrent
tumour (no versus
yes)

Serum CEA level (< 20 0-131
versus >20ng/m)

Simultaneous
hepatectomy (no
versus yes)

Level of distal 0036 0295 °
sacrectomy (< S3 : ’ ’
versus > S3) . '

Histological type (well 0.187 0624
versus moderately, '
poorly ditferentiated)

Perineural invasion (no - 0117 © 0725 !
versus yes)

Venous invasion (no 0079
versus yes) . : :

Lymphatic invasion {no 0-031 . © 0915
versus yes) T Lo

Degree of fibrous 0-039
tissue {f2 versus
0-1)

0-066 0614 .

2.87(1.03,7.97) 0.044

. 0844 0-845

0047

3:19(1-11,912) 0-031

Values in parentheses are 95 per cent confidence inrervals. CEA,
carcinoembryonic antdgen. Odds mtios given only for significant variables,

Discussion

Tumours surrounded by fibrous tissue in locally recurrent
rectal cancer are associated with a better 5-year survival
rate than those with no surrounding fibrosis.

Several factors have been suggested as prognostic
indicators after surgical resection of recurrent rectal cancer
fixed in the pelvis. The most important single factor
has generally been accepted to be the achievement of
an RO resection® 1. The present authors have reported .
previously that TPES with RO resection resulted in a 5-
year relapse-free survival rate of 49 per cent, although no
patient who had R1 or R2 resection survived for 4 years*.

Although fibrodc tssue around a recurrent tumour
sometimes makes it difficult to determine the preoperative
extent of the disease!!, it is an interesting histological
feature. This dssue is distinct from the stromal or
desmoplastic reactdon to tumour invasion, which has
been reported 1o be a prognostic predictor in primary
rectal cancer'?. The fibrotic area that extends widely
around the fixed recurrent tumour appears to lack cancer
cells. A similar “fibrous tissue-encapsulating tamour’ s

www.bjs.co.uk British Journal of Surgery 2007; 94: 1530-1535
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often encountered in hepatocellular carcinoma!*-!* and
in metastatic liver tumours from colorectal primary
cancers'®17, It has been reported that the fibrous tissue is
related to decreased tumour invasiveness and is an indicator
of improved survival after resection’>~!7. There have been
no reports of the clinical significance of fibrous tissues in
locally recurrent rectal tumours.

The pathogenesis of fibrosis surrounding the recurrent
fixed tumour has not been elucidated. It is unclear
whether this fibrous tissue formaton is promoted by
radiotherapy, chemotherapy or previous pelvic surgery,
and there were insufficient patients in the present series
to justify multivariable analyses to examine the influence
of these factors. Alternatively, fibrous tissue might be
formed around the tumour by an active host response!®.
Inflammatory cell infilration at the border between the
tumour and non-cancerous tissue has been demonstrated to
be a favourable prognostc indicator in primary gastric and
colorectal cancers!®20, and the fibrous tissue surrounding
fixed recurrent tumours may represent part of a defensive
immune inflammatory mechanism.

Previous studies have suggested staging systems for
locally recurrent rectal cancer according to the degree
of fixation to surrounding structures®?!-23, but none has
been universally adopted®?. As indicated by the present

data, the degree of fibrosis may be an important prognostic |

factor and perhaps valuable in the selection of high-risk
patients who would benefit from adjuvant treatment after
TPES.
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Papillary tumour of the common bile duct

A 77 year old man with obstructive jaundice had a polypoidal mass occupying the lumen of
thé distal common bile duct on ERCP and intraductal ultrasound. Biopsies revealed papillary |i
proliferation with.excessive mitotic activity. He underwent a pylorus preserving
pancreaticoduodenectomy. There was a 40 x 30 x 20 min tumour within the lumen of the

" common bile duct, extending across the papilla into the duodenum (T: tumour, B: bile duct,
P: pancreas, D: duodenum). Microscopy (H&E stain x 1) revealed a well-circumscribed

“intraductal papillary tamour with focal intestinal metaplasia and clear cell change. There was
marked nuclear pleomorphism, but no stromal invasion. P'lpillary carcinomas of the
extrahepatic bile ducts behave as in-situ carcinomas, mv~asmn is a late event and prognosis is
excelk.nt
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Gastmmtestmal Surgery and Department of Pathology, Nottingham University Hospitals,
Queen’s Medical Centre, Nottingham, UK (e-mail: Dileep.Lobo@nottingham.ac.uk)
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Clinicopathological significance of microscopic abscess
formation at the invasive margin of advanced low rectal cancer
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Background: The aim of this study was to evaluate the clinicopathological significance of microscopic
abscess formation (MAF) at the invasive front of advanced low rectal cancer.

Methods: The clinicopathological features of 226 consecutive patients with low rectal cancer, who
underwent curative resection between May 1997 and December 2002, were analysed.

Results: Fifty-seven (25-2 per cent) of the 226 tumours had MAF and 169 (74-8 per cent) did not.
Patients with tumours showing MAF were more likely to have extended surgery than those without
MAF: 47 versus 31-4 per cent respectively underwent non-sphincter-preserving surgery (l’=0-029)
and 82 versus 60-9 per cent underwent lateral lymph node dissection (P =0-003). The incidence
of lymph node metastases was lower in patients with MAF (30 versus 53.3 per cent; P = 0-002).
Univariable analysis of disease-free survival revealed that depth of invasion (P < 0-001), lymph node status
(P < 0-001), histological type (P = 0-035), lymphatic invasion (P < 0-001), venous invasion (P < 0-001),
perineural invasion (P < 0-001), focal dedifferentiation (P < 0-001) and MAF (P < 0-001) were significant
prognostic factors. Multivariable analysis showed that lymph node status (P < 0-001), perineural invasion
(P = 0-002), venous invasion (P = 0-033) and MAF (P = 0-012) remained independent prognostic factors.
Conclusion: MAF may reflect indolent tumour behaviour and a more favourable outcome in patients

with advanced low rectal cancer.

Paper accepted 30 October 2006

Published online 9 November 2006 in Wiley InterScience (www.bjs.co.uk). DOI: 10.1002/bjs.5575

Introduction

In Japan, the incidence of colorectal cancer has been
increasing, reflecting the wend in Western countries.
Colorectal cancer has become the most common cause of
cancer death in women and the fourth most common cause
in men!. Even after curative resection, there is a risk of
recurrence within § years of inital diagnosis. In addidon to
the tumour node metastasis (TNM) classification?, various
attempts have been made to derive prognostic indicators
based on conventional histopathological features®~7. Focal
dedifferentiation and perineural invasion have been
described as significant prognostic factors in colorectal
cancer®?.

Microscopic abscess formation (MAF) due to neutrophil
infiltration is one of the characteristic features of colorectal
cancer. The presence of MAF and accompanying fibrosis
at the invasive margin of the tumour sometimes make it

Copyright © 2006 British Journal of Surgery Society Ltd
Published by John Wiley & Sons Lid

difficult to diagnose the extent of tumour invasion before
surgery!’~12. There have been few previous reports on
the clinicopathological significance of MAF in low rectal
cancer’?. The aim of this prospective study was to clarify
the significance of MAF in low rectal cancer.

Patients and methods

Between May 1997 and December 2002, a series of 283
consecutive patients underwent curative surgery for rectal
cancer located at or below the peritoneal reflection, at the
Nadonal Cancer Centre Hospital, Tokyo. Of these, 53
padents with pT1 tumour were excluded. Four patients
who had previous pelvic surgery for cancer (bladder
cancer in two and rectosigmoid cancer in two) were also
excluded. Consequently, 226 patients who had pathological
(p)T2 or deeper tumour invasion according to the TNM

British Journal of Surgery 2007; 94: 239243

._49_



240

classification were eligible for this study. They comprised
151 men (66-8 per cent) and 75 women (33-2 per cent)
with a mean age of 59 (range 27-91) years. In this
study, the lateral pelvic lymph nodes were regarded as
regional nodes according to the Japanese Classification
of Colorectal Carcinoma'?, although lateral pelvic lymph

node metastases are regarded as distant metastases in the

TNM classification system?.

All patients were evaluated before surgery by total
colonoscopy, barium enema and computed tomography
(CT). None of the patients underwent preoperative
radiotherapy and/or chemotherapy. One hundred and
forty-six patents had sphincter-preserving surgery, 67
had abdominoperineal resecdon and 13 needed total
pelvic exenteration. Patients with stage II or III tumours
underwent lateral lymph node dissecdon based on the
preoperative or intraoperative findings. Lateral lymph node
dissection was performed bilaterally in 107 patients and
unilaterally in 43. Median follow-up was 50 (range 1-98)
months.

Histopathological examination

The resected tissue specimens were subjected to con-
ventional processing. Histological sections containing the
deepest site of cancer invasion were stained with haema-
toxylin and eosin, and were reviewed by three pathologists
who had no previous knowledge of the clinical para-
meters and outcomes for each padent. All discrepancies
were resolved by joint review. Focal dedifferentdation was
defined as the presence of a polygonal (not columnar) can-
cer cell morphology that had a single or a solitary trabecular
form with indistinct polarity and an infiltrative pattern at
the invasive front®. MAF was judged to be present when
liquefied masses formed by debris and leucocytes, mainly
neutrophils, were evident at the invasive margin of the
tumour in the section containing the deepest site of cancer
invasion (Fig. 1.

v

Statistical analysis

Comparisons between groups were performed using the
%2 test. Deaths from causes other than rectal cancer were
treated as censored cases. Survival curves were traced
using the Kaplan—-Meier method and differences between
curves were tested using the log rank test. The prognostic
significance of selected factors to disease-free survival was
evaluated using the Cox proportional hazards regression
model. P < 0-050 was considered statistically significant.
All statistical calculations were made using SPSS® version
11.0 computer software (SPSS, Chicago, Illinois, USA).

Copyright © 2006 Bri tish Journal of Surgery Society Lid
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8 MAF, x 20 magnification -

b MAF, x 400 magnification

Fig. 1 a Microscopic abscess formation (MAF) was usually found
at the invasive margin of the tumour (arrows). b MAF was formed
by debris and leucocytes, mainly neutrophils (haematoxylin and
eosin stain, original magnification a x 20, b x 400)

Results

Of the 226 wmours, 57 (25:2 per cent) had MAF and
169 (74-8 per cent) did not. MAF was usually found at
the invasive margin of the tumour. The mean size of
microscopic abscesses was 2-2 (range 0-4-13.0) mm. The
clinical characteristics of the 226 patients in relation to
MAF are shown in Tuble I. There was no significant
difference in the distance from the dentate line tw
tumours with or without MAF. Padents with tumours -
showing MAF were more likely to need extended surgery
than those without; 47 wversus 31-4 per cent respectively

British Journal of Surgery 2007; 94: 239-243
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Table 1 Clinical characteristics of 226 patients who had resection
of rectal cancer

Microscopic abscess
) formation )
[ttt ——
No.of - No Yes
patients - =169 =67) P
Age (years) 0-193
<60 114 814479  33(58)
>60 112 88(52.1)  24(42)
| Sex . . 0.978
[ M 151 113(66-9)  38(67)
F 75 56(331)  19(33)
Level of CEA 0.388
i (ng/mi)
i <5 157 120@71.0)  37(65)
. 25 69 49(29.00  20(35)
i Tumour distance 0-068
" from DL (cm) ,
{ <8 141 100(592) 41(72)
;=23 85 60(408)  16(28)
| Surgical procedure Lo 0.029
' spPs 146 116(68-6)  30(53)
i Non-SPS © 80 §3(314). 27(47)
' Lateral lymph node 0-003
i dissection -' . ' '
Il No . 76 66(39-1)  10(18)
| Yes 150 103 (60-9) 47 (82)
! TNM classification . 0002+
, Stagel 59 43(254  16(28)
. Stagell , 60 36(213) - 24(42)
| Stagell 107 17 (30)

90(533)

Values in parentheses are percentages. CEA, carcinoembryonic antigen;
DL, dentate line; SPS, sphincter-preserving surgery; TNM, tumour node
metastasis. 'x’ test; tstage I and II versus stage II1.

underwent non-sphincter-preserving surgery (P = 0-029)
and 82 wversus 60-9 per cent had lateral lymph node
dissection (P = 0-003). However, the proportion of stage
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11 wmours in the MAF group was lower than that
in the non-MAF group (30 wersus 53-3 percent; P =
0-002).

There were few histological differences in the
226 wmours in relaton to MAF (Table 2). Five
padents had a pT4 tumour, but only one of these
had MAF. MAF rates were lower in tumours with
lymph node metastases, focal dedifferentiation and

Table 2 Histological characteristics of 226 rectal umours in
relation to microscopic abscess formation

Micrescopic abscess
formation
[ avesumomis s e ia e
No. of No Yes
fumours - (1 =169) - {(n=87) P
{ Depth of invasion (pT) . 0549
topT2 86 66(30.1)  20(35)
j-- pT3orpT4 - 140 103 (60-9) 37 (65)
} Lymph node status (pN) ' o 0-002
.. Negative 119, - 79(467) 40(70) .
! Positive 107 .. 90(533) 17(30): oo
I Histological type ) B ‘ ’ 0.796
! Well differentiated . 84 62 (36.7) 22(39) .
i . Non-weli differentiated 142 107 (63-3) 35(61) ‘ ;
i Lymphatic invasion . : 0-013
r Ne ’ o 135 93 (55.0) 42(74)
. Yes o9 76 450) = 15 (26) ]
’ Venous invasion . '_ . 0146
! No _ : T 120-- - 85(503) 35(61).
' - Yes : .-, 108 84 (49.7) 22(39) -
- Perineural invasion o . . 0184~
! No - 185 ' 135(79.9) 50(88) .-
b Yes 41 34(201) . 7(12)
! Focal dedifferentiation -~ = . . . 0003
No .. . 150 103(60-9) 47 (82) . o
Yes ) 76 10(18)

66 (39.1)

Values in parentheses are percentages. *3° test.

Table 3 Univariable and multivariable analysis of disease-free survival using the Cox proportional hazards regression niodel in 226

patients with rectal cancer

Univariakle analysis* . Muttivariable analysis*
bl i A S
P " Oddsratio P

: Surgical procedure {SPS versus non-SPS) 0-232 0.157

' Lateral lymph node dissection {no versus yes) 0-429 0.736

. Depth of invasion (pT2 versus pT3/4) <0.001 S 0-371
* Lymph node status {pNO versus pN1/2) <0-001 4.84(2-27,10-31) <0.001 -

‘ Histological type (well versus non-well differentiated) 0-035 | : i 0779

Lymphatic invasion {no versus yes) . <0.001 . L 0.288

- Venous invasion (no versus yes) "< 0-001 o ' 1.84(1.05,3.21) 0-033
, Perineural invasion (no versus yes) <0001 2.35(1-36, 4.07) 0.002

Focal dedifferentiation (no versus yes) < 0-001 1.64 (098, 2.75) 0.058

0.012

. Microscopic abscess formation (yes versus no)

<0-001

4.48(1.38,10-47)

Values in parentheses are 93 per cent confidence intervals. SPS, sphincter-preserving surgerv *1° test; $Cox regression.

Copvright © 2006 Briush Journal of Surgery Socicty Lid
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Fig. 2 Disease-free survival curves in relation to microscopic
abscess formation (MAF). P < 0-001 (log rank test)

lymphatic invasion (P = 0-002, P = 0-003 and P = 0-013
respectively).
The 3- and S5-year disease-free survival rates were

both 95 per cent for patents with MAF, and 68-8 and

62-6 per cent respectively for patients without MAF
(Fig. 2). Patdents with tumours showing MAF had
significantly better disease-free survival (P < 0-001).
Univariable analysis showed that depth of invasion
(P < 0-001), lymph node status (P < 0-001), histological
type (P = 0-035), lymphatic invasion (P < 0-001), venous
invasion (P < 0-001), perineural invasion (P < 0-001), focal
dedifferendation (P < 0-001) and MAF (P < 0-001) were
significant prognostic indicators of disease-free survival.
In multivariable analysis lymph node status (P < 0-001),
perineural invasion (P = 0-002), venous invasion (P =
0-033) and MAF (P =0-012) remained independent
prognostic factors (Table 3).

<.

Discussion

Microscopic abscesses formed by neutrophil infiltration at
the invasive margin are one of the interesting features of
colorectal cancer. Although ithas not been clear why alocal
inflammatory response is common, it is conceivable that
various amounts of bacteria in the colorectal lumen could
be the cause. Despite its unique nature, there have been few
" previous reports about the clinicopathological significance
of MAF in colorectal cancer'?. In the present study patients
with pT2 or deeper tumour invasion were selected, and
MAF was found to be one of the independent factors

Copyright © 2006 British Journal of Surgery Society Lid
Published by John Wiley & Sons Lid
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indicative of a favourable outcome after curative resection
for low rectal cancer. Because the operadve methods in
this series included various types of surgical procedure and
lymph node dissection, multvariable analysis including
these operative methods was used to confirm that MAF
was an independent prognostic factor. In fact, lymph node
metastases were found more often in padents without
tumours showing MAF than in those with. The presence
of MAF is easily judged by conventional haemotoxylin and
eosin staining, and does not require special staining such
as in immunohistochemistry. MAF could be evaluated as a
prognostic indicator in each patdent with colorectal cancer.

The ability to invade and metastasize is dependent on
both the intrinsic characteristics of the tumour cells and
the environment ‘surrounding a tumour'®. There have
been many reports about prognostic indicators that are
based on wmour morphology, such as neuarovascular
invasion and tumour budding’~®. However, there are
few data on prognostic indicators related to the stroma
surrounding a tumour. Inflammation is one of the factors
associated with the peritumoral environment, although
the functional relationship between inflammadon and
cancer is complex and controversial!é. In previous studies,
infiltration by leucocytes at the margin between the
mmour and non-cancerous tssue has been associated
with a favourable prognosis in gastric and colorectal
cancer!’=%. J¢ is suggested that polymorphonuclear
neatrophils play a key role in cytokine-induced tamour
rejection, often in cooperation with T lymphocytes?!-22,
High levels of neutrophil and/or monocyte infiltration can
be associated with cytotoxicity, angiostasis and tamour

- regression!®. The present study demonstrated a significant

association between MAF and possible prognostic factors
including lymph node staws, lymphatic invasion and focal
dedifferentiation. Moreover, irrespective of the operative
method, MAF was a useful indicator of a favourable
prognosis after curative surgery. Thus, MAF at the
invasive margin of a amour could represent a defensive
immunoinflammatory mechanism.

In contrast, it is well known that chronic inflammation
can have powerful effects on tumour development!®-2%-23,
‘The strongest association between chronic inflammation
and malignancy is found in inflammatory bowel disease.
There are reports that a preoperative systemic inflamma-
tory response, evidenced by raised C-reactive protein levels
or an increased neutrophil-to-lymphocyte ratio, predicts a
poor prognosis in patients with colorectal cancer?*23,

Although the clinical relevance of MAF is minimal, its
presence can sometimes make it difficule to assess the extent
of tamour invasion both before and during surgery!?-1?.
Surrounding fibrosis can be difficule to disdnguish from

British Journal of Surgery 2007; 94: 239-243
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tumour invasion on CT or magnetic resonance imaging,

and the depth of invasion may be overestimated. The

degree of tumour invasion is a critical factor in determining
whether sphincter-saving surgery is feasible, and in the
present study patients whose tumours showed MAF
underwent more extended surgery, although they actually
had less invasive tumours than those without MAF.
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Isolated lymph node recurrence in the right external iliac region in cases of cecum carcinoma
is extremely rare, and the significance of surgical resection for isolated lymph node recur-
rence has not been established due to the low number of such cases. We report the first
case of isolated right external iliac lymph node recurrence from a primary cecum carcinoma,
successtully treated by surgical resection.

Key words: cecum carcinoma — isolated lymph node recurrence — surgical resection

INTRODUCTION

In most carcinomas other than colorectal carcinoma, when
recurrence is discovered after resection of the primary lesion,
they are treated as systemic disease, and salvage surgery is
not usually indicated for the recurrent lesion. However, in
colorectal carcinoma, resection of the recurrent lesion may
improve patient prognosis. In particular, liver metastasis, pul-
monary metastasis, and local recurrence are known to be
likely to show improved prognosis with surgical resection
(1-8). However, with regard to isolated lymph node recur-
rence, which occurs relatively rarely, although there are
some reports of long-term survival following: surgical resec-
tion, the significance of surgical resection has not been
~ established due to the low number of such cases (9—13).
Recently, we encountered a patient with isolated lymph node
recurrence in the right external iliac region after radical
resection for cecum carcinoma, who underwent en bloc
resection of the external iliac vessels and is surviving
disease free 18 months after surgery. Isolated lymph node
recurrence in the right external iliac region in cases of

cecum carcinoma is extremely rare and has not been reported -

previously in the literature.

For reprints and all correspondence: Seiichiro Yamamoto, Division of
Colorectal Surgery, National Cancer Center Hospital, 5-1-1, Tsukiji,
Chuo-ku, Tokyo, 104-0045, Japan. E-mail: seyamamo@ncc.go.jp

CASE REPORT

A 67-year-old male was referred to the Division of Colorectal
Surgery, National Cancer Center Hospital, Tokyo, Japan, in
November 2002 for the treatment of cecum carcinoma. There
was no evidence of metastasis by chest and abdominal com-
puted tomography (CT) scan, except lymph node sweiling
near the primary lesion. Open right hemicolectomy with
lymph node dissection was performed. Macroscopically, the
primary lesion appeared to have invaded the abdominal wall
in the lower right abdomen, and therefore we performed resec-
tion by scraping part of the transverse muscle of the
abdomen. The tumor was staged as Stage I1IC (TNM classifi-
cation), which refers to a moderately-to-poorly differentiated
adenocarcinoma. It measured 45 mm in maximal diameter
and extended through the bowel wall to the serosa, but not
into the abdominal wall (Fig. 1).

Adjuvant chemotherapy was performed using 5-
fluorouracil (5-FU) and l-leucovorin (LV). The adminis-
tration schedule consisted of a 2-h intravenous infusion of
I-LV (250 mg/m?) and an intravenous bolus injection of
5-FU (600 mg/m?) given 1 h afer the start of 1-LV infusion.
The regimen was repeated every 7 days for 4 weeks with a
2-week pause. 5-FU and I-LV were administered 16 times

. over 6 months. The patient was then followed by a periodic

check-up until his carcinoembryonic antigen (CEA) level
increased to 12.8 mg/dl in April 2004, at which time an
induration in the lower right abdominal wall, close to the

(; 2007 Foundation for Promotion of Cancer Research
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Figure 1. H & E staining of the resected specimen. The tamor cell does not
extend into the abdominal wall.

groin, was detected by palpation. The CT scan delineated a
mass on the abdominal side of the right external iliac vessels
and positron emission tomography (PET) showed a hot spot
in the same region. At this point, we considered the possi-
bility of lymph node recurrénce, but there were no reported
cases of lymph node metastasis occurring in this region after
resection of cecum carcinoma and we were also not able to
exclude the possibility of peritoneal dissemination. For these
reasons, chemotherapy was performed using I-LV, 5-FU and
irinotecan. The administration schedule consisted of a 2-h
intravenous infusion-of 1-LV (10 mg/m~) and an intravenous
bolus injection of 5-FU (400 mg/m?) given 1 h after the start
of I-LV infusion, followed by a 1.5 h intravenous infusion of
irinotecan (100 mg/mz). The regimen was repeated every 14
days for 4 weeks with a 1-week pause. I-LV, 5-FU and irino-
tecan were administered 12 times over 7 months. During this
period, the CEA level gradually reduced but chest and
abdominal CT performed in October 2004 still showed a
mass measuring 23 mm on the abdominal side of the right

CcT PET

Figure 2. CT and PET findings. Delineated is a mass on the abdominal side
of the right external iliac vessels. Solid line, tumor; dotted line, external
iliac vessels.

Jpn J Clin Oncol 2007:37(3) 231

Figure 3. Surgical finding. The mass was fixed to the abdominal side of the
right external iliac vessels. En bloc resection with external iliac vessels.
Solid line A, tumor; dotted line, external iliac vessels; solid line B, end-to-
end anastomosis.

external iliac vessels without a clear boundary with the
blood vessels. On both CT and PET, there was no finding of
recurrence in other regions (Fig. 2). At this point, we
decided to perform surgical resection. )

Surgery was performed in November 2004. After laparot-
omy, there was no finding of metastasis or recurrence in the
abdominal cavity, except for the mass in the right external
iliac region outside the peritoneum. The mass was fixed to
the abdominal side of the right external iliac vessels and in
order to increase local radicality, en bloc resection with
external iliac vessels was performed (Fig. 3). The blood
vessels were successfully reconstructed by end-to-end ana-
stomosis. The patient had a favorable post-operative progress
and was discharged from the hospital without complications.

In the resected specimen, the cross-section of the tumor
showed a smooth margin, uniform interior and clear bound-
ary with the blood vessels. H & E staining of the tumor con-
firmed the finding of lymph node recurrence of colorectal
cancer without invasion into the right external iliac vein, but
showed that the capsule of the lymph node came in contact
with the blood vessels (Fig. 4). No anti-tumor effect of che-
motherapy was observed. Eighteen months afier the oper-
ation, the patient is surviving recurrence free.

DISCUSSION

There has been no previous report of isolated metastasis in the
right external iliac lymph nodes after radical resection for

Figure 4. Resected specimen. H & E staining of the tumor confinmed the
finding of lymph node recurrence of colorectal cancer without invasion into
the right external iliac vein.
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