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Colonic polyps are common disease in the West and up to 80% of them are
histologically adenomas which can undergo malignant change, the concept being
well known as adenoma-carcinoma sequence.1 Almost all adenomas are believed
to be polypoid in shape with or without pedicle, however, the recent advances of
colonoscopy revealed the presence of non-polypoid adenomas which are referred
to as flat adenoma.2-6 Even depressed neoplasia are known to exist in the
large bowel as well.7 The aim of this paper is to describe the clinicopathologic
features of non-polypoid lesions, flat adenomas in particular and their clinical
implications with special reference to their malignant potential.
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Flat adenoma is a slightly elevated mucosal lesion with rather flat surface
which can be recognized either on colonoscopy or in the resected specimen
(Fig.10-1). Figure 10-2 shows the various shapes of colonic polyps, demonstrating
the characteristics of flat adenoma as opposed to polypoid adenoma. Flat
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Fig. 10-1. A resected specimen showing a flat adenoma on the fold (arrow).
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Fig. 10-2. Schematic drawing of various shapes of colonic polypoid lesions.
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adenoma belongs to the category of non-polypoid lesions which include 3
distinctive types; superficial elevated type ( a), superficial flat type ( b) and
superficial depressed type ( c) according to the Japanese classification of
colorectal carcinoma.8 On colonoscopy flat adenoma appears to be a reddish
plaque like spot which is raised slightly above the surrounding normal mucosa
(Fig. 10-3).2,3,6 It has a flat surface with occasional central depression. However,
during colonoscopy when the air is deflated, the shape becomes sessile. Dye spray
method facilitates to detect flat adenomas readily. These lesions mentioned above
are not always adenomas histologically and may include metaplastic polyps and
occasionally even the normal mucosa.6 The diagnosis of flat adenoma can be
made only after histological examination of the removed specimen. As the
differential diagnosis between flat adenoma and non-adnoma is not always easy
in practice, these lesions are better called flat elevation on colonoscopy,
although almost 90% of flat elevations are virtual adenomas.6 Recent advances
in magnifying colonoscopy facilitate to distinguish adenomas from non-neoplasia
lesions more easily.9

Fig. 10-3. Colonoscopic view of flat adenomas, being slightly raised above the surrounding
normal mucosa.
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The adenomatous component is less than twice as thick as the surrounding
normal mucosa. This horizontal growth pattern of flat adenoma shows the
remarkable contrast to the vertical growth pattern of polypoid adenoma (Fig.
10-4). On histology flat adenoma is tubular adenoma and adenomatous tissue
tends to spread laterally by either replacing the preexisting normal tubules or
growing downward between the surrounding normal tubules (Fig. 10-4). The
musculasis mucosae of flat adenoma is as loose as the surrounding normal
mucosa and lacks formation of the central core as seen in the polypoid adenoma.
It is not infrequent to find the focus of severe atypia or mucosal carcinoma in flat
adenomas (Fig. 10-5). Despite the small size being less than 1 cm in diameter, it is
striking to see the frequent presence of severe atypia in flat adenomas.2 The size
of mucosal carcinoma is minute and always less than 1 cm in diameter.
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Colonoscopy is the best tool for detection of flat adenomas and dye spray
facilitates to detect these lesions. As flat adenomas present without clinical
symptoms they are usually detected by chance during routine colonoscopy for
some other reasons. Recognition of the presence of flat adenomas is essential to
detect these lesions on routine colonoscopy. As almost all flat adenomas are
small, being less than 1 cm in diameter, and the shape will change from flat to
sessile with deflation of the air, they can be easily removed via colonoscope
without histologic confirmation by forceps biopsy prior to polypectomy. It is

Fig. 10-4. Low power view of a flat adenoma of Fig. 10-1 with slightly elevated adenomatous
component above the normal surrounding mucosa, showing the horizontal growth pattern.
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Fig. 10-5. A flat adenoma with a focus of intramucosal carcinoma (=severe atypia, arrow),
and the loose muscularis mucosae.
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suggested that flat elevation is adequately treated by polypectomy alone as
there is no risk of invasive carcinoma present in this lesion. When carcinoma
arising in flat adenoma invades into the submucosa, it tends to become
polypoid in shape (Fig. 10-6), not diagnosed as a flat lesion and the origin of the
lesion can be estimated by histologic examination only.

Fig. 10-6. An invasive carcinoma arising in a preexisting flat adenoma. The laterally
spreading pattern of adenomatous component and the loose muscularis mucosae (white
arrows) indicates the presence of a preexisting flat adenoma.
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The sex ratio is approximately 3:1 with male preponderance and the age
ranges from 36 to 82 with an average of 58 years. More than 90% of flat
adenomas are under 1cm in diameter, more than half being less than 5 mm
across. They are mostly located in the left colon and the rectum, however, the
frequency in the right colon is much higher than that of polypoid adenomas.6 It is
interesting to note that flat adenomas tend to coexist with synchronous and/or
metachronous neoplastic lesions of the colon. Adachi et al.3 reported that among
101 patients with flat adenoma 38 had a past history of colorectal carcinomas and
28 had a past history of colorectal adenomas. Multiple flat adenomas were found
in 17% in his series. It is interesting to see that multiple flat adenomas tend to
develop in a particular group of patients synchronously or metachronously during
surveillance colonoscopy. These patients need closer surveillance.
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Patients with flat adenoma seem to have a significant hereditary background.
Adachi et al.3 investigated the family history of 37 patients by a questionnaire and
found that 8 patients had two or more cancer family members, 13 had one
cancer patient in the family, remaining 16 without any cancer members. The most
common cancer was gastric following hepatic and colorectal cancers. Coexisting
colorectal neoplasms were noticed in all 21 patients with family history and in 12
of 16 patients (75%) without family history. Lynch et al.10 proposed that flat
adenomas might be a morphologic marker for at least one subset of hereditary
nonpolyposis colorectal cancer (HNPCC). They reported that 13 of 39 (33%)
HNPCC kindreds, who had no personal history of carcinoma, had adenomas and
that 7 of the 13 patients (54%) had flat adenomas. In our series 8 HNPCC patients
were associated with flat adenomas most of which were noticed in the right
colon, and in most of these patients multiple flat adenomas were detected in each
individual. Lynch et al.11 also showed that 80% of flat adenomas in HNPCC
kindreds were located in the right colon. They described the clinical and
pathologic features in four extended kindreds which were associated with multiple
colonic adenomas (usually less than 100), with a tendency for the proximal
location. The majority of these adnomas are consistent with flat adenomas and
the patients are susceptible to develop right colon cancer with an age of cancer
onset later than that seen either in HNPCC or familial adenomatous polyposis
(FAP). The features of this hereditary colon cancer prone disorder are closer to FAP
than to HNPCC and they have referred to this condition as hereditary flat
adenoma syndrome (HFAS).12 However, the same group also claimed in the
subsequent paper that flat adenoma represented an early stage of adenoma
development and did not provide a marker for a hereditary colon cancer-prone
syndrome from the prospective clolonoscopic observations.13 Watanabe et al
reported that flat adenomas associated with HNPCC show replication error (RER)
frequently.14 The results may indicate that flat adenoma might be a precusor of
carcinomas in HNPCC. Further study will be required to solve this controversy.
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One of the most characteristic features of flat adenomas is frequent
association of intramucosal carcinoma or severe atypia in adenoma (Fig. 10-5).
The original paper describing flat adenomas reported an unusually high prevalence
(42%) of severe atypia,2 however, the prevalence has decreased to 13% in the
latest paper indicating that most of newly found flat adenomas are benign in
nature.5 Considering their size less than 1 cm in diameter, 13% of malignancy rate
is still much higher than that of ordinary polypoid adenomas in the same size (up
to 5%), and it is interesting to note that malignancy rate is increasing with
increasing size as seen in polypoid adenomas (Table 10-1).
DNA ploidy pattern of flat adenomas demonstrated 0%, 54% and 100% of
anewploid in mild, moderate and severe atypia respectively, and 80% of flat
adenomas with moderate atypia more than 5 mm in diameter were found to be
aneuploidy.15 It is assumed therefore that many of morphologically benign flat
adenomas already contain DNA abnormality, indicating progression toward
malignancy. Female has significantly higher malignancy rate than male as seen in
polypoid adenomas (Table 10-2), and most of adenomas with severe atypia show
coexisting carcinomatous and adenomatous component.
These results strongly suggest that flat adenomas play an important role in
the adenoma-carcinoma sequence as a unique precursor of colorectal carcinoma
which have been probably missed in the past. Comparing the malignancy rate, it is
assumed that flat adenomas play a much greater role than polypoid adenomas as
a precursor of minute carcinoma of the colon. The so-called de novo carcinoma
may well arise from a pre-existing flat adenoma.
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31
12
5

Severe

Total

Malignancy rate (%)

6
6
6
2

3
4
6
4

52
41
24
11

5.8
9.8
25.0
36.4

20

17

128

13.3
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5-6
7-8
9-10

Moderate
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Mild

DR

Size(mm)

NA

Table 10-1. Size and grade of atypia of flat adenoma
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Table 10-2. Sex and grade of atypia of flat adenoma

Male
Female

Mild

Moderate

Severe

Total

Malignancy rate (%)

54
13

14
2

7
7

75
22

9.3
31.8

67

16

14

97

14.4
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The natural history of flat adenomas has not been clarified retrospectively or
prospectively. From the collected polypectomy specimens we could select
examples which might explain stepwise progression of flat adenoma towards
invasive carcinoma (Figs. 10-5, 10-6). It seems obvious that a flat adenoma, if not
at all, will raise in polypoid shape due to submucosal fibrosis by cancer invasion at
one stage and central unlceration will follow in the next step, probably forming a
small ulcerating carcinoma. In other words when carcinomatous focus, if at all
present, is confined to the mucosa the lesion is flat in shape and hence, it is
adequately treated by polypectomy alone. As mentioned above some of flat
adenomas, particularly smaller than 5mm, may represent an early stage of
adenoma development to become polypoid in the future. Another possibility is
that they may grow laterally to become larger sessile adenomas. Further
accumulation of various stages of flat adenomas is required to elucidate their
natural history.
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Not only flat adenomas but also depressed adenomas and carcinomas are
being detected on routine colonoscopy in recent years (Fig. 10-7).7,16-18
Completely flat adenomas and carcinomas, like b type carcinoma of the
stomach, are also found19 (Fig. 10-8). Histologic features are similar to those of
flat adenomas in that they are tubular adenoma with or without severe atypia and
have the loose muscularis mucosae. These lesions are better categorized as a
non-polypoid or a superficial type as opposed to a polypoid type of neoplasia,

Fig. 10-7. A depressed adenoma, 15 mm in diameter (arrow).
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Fig. 10-8. Entirely flat ( b type) lesion (arrow head) incidentally found in the resected
specimen for malignancy of the other part of the colon (top). Histology shows superficially
spreading adenoma with moderate to severe atypia (bottom, from the arrow head to the
right).

which includes raised (flat adenoma or a type), flat ( b type) lesions and
depressed ( c type) lesions, copying the classification of early gastric carcinoma.20
Depressed adenoma may also show severe atypia (intramucosal carcinoma) which
could well be an origin of the so-called de novo carcinoma reported
elsewhere.21-24 Clinicopathologic distinction among 3 types of superficial type
neoplasia is also to be clarified. Although natural history of c type lesions are
not well known yet, there are increasing evidence to suggest that they are
precursors of small advanced carinomas. Because of extreme rarity little is known
about b type lesions.
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What is the clinical implication of non-polypoid neoplasia including flat
adenomas? What is the prevalence and malignancy rate? Do they all go malignant
if untreated? Do they have different genetic alterations from those of polypoid
neoplasia? All these questions to be answered are not clarified yet. What we can
emphasize at present time is that non-polypoid neoplasia, unrecognized in the
past, do exist in the colon and they are most likely to play a significant role as
precursors of colonic carcinomas. From the recent studies using molecular biology
it became clear that non-polypoid neoplasia, particularly c type, tends to lack
K-ras codon 12 mutation unlike polypoid adenomas.25,26 (Table 10-3). Therefore, it
is postulated that there are at least 2, possibly 3 pathways in colorectal
carcinogensis (Fig. 10-9).27 The responsible gene for the so-called de novo
carinoma should be clarified.
As for the prevalence of non-polypoid neoplasia it is estimated to be up to
20% of polypectomy specimens from the data based on the polypectomy records
at the Department of Surgery, University of Tokyo Hospital (Table 10-4). However,
it is not clear yet whether the prevalence of polypectomy specimens really reflects

.R

Table 10-3. K-ras codon-12 mutation and shape of adenoma
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Frequency of mutation (%)
67.4 (64/95)
33.3 (10/30)
9.4 (3/32)*

UP

NA

* 6.7% for Πc only.
χ2 test p < 0.0001.

TH

JI(

Polypoid
Flat
Depressed

ras

17p(p53)

Larger
adenoma

18q(DCC,etc..)

Plypoid
ECC

Colon
carcinoma

Metastasis

DR

.R

5q(APC)
Polypoid
adenomaNormal
Small
Carcinoma
epithelium
adenoma
sequence
(Conventional
pathway)

5q(APC)
Non-polypoid
neoplasmNormal
Carcinoma
epithelium
sequence
(New pathway?)

De novo type Normal
carcinoma?
epithelium

17p(p53)
Non-polypoid
(superficial)
Adenoma
(flat adenoma)

?

Non-polypoid
(superficial)
ECC

Colon
Carcinoma

Non-polypoid
(superficial)
ECC

Colon
Carcinoma

Fig. 10-9. The possible 3 pathways of colorectal carcinogenesis.
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Table 10-4. Shape and size of colorectal polyp-polypectomy series
21 mm∼

Total

0.8 (%)
8.3
73.1
15.4

15.4 (%)
31.0
37.3
13.0

38.8 (%)
22.0
19.8
12.5

28.6 (%)
14.3
23.8

1.4
0.5
0.1
0.4

2.3
0
0.5
0.5

5.6
0
1.3
0

8.3 (%)
14.8
58.8
14.2
0.8
2.0
0.4
0.3
0.4

65.6
(1655)

22.6
(571)

9.2
(232)

2.5
(63)

18.1

100
(2521)
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the proportion of the origin of coloretal carcinomas. It is essential to know the
prevalence of non-polypoid origin carcinoma in order to assess the effectiveness of
polypectomy for a prevention of colorectal carcinoma.

FLAT ADENOMAS IN WESTERN COUNTRIES
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A question will be raised whether flat adenomas are present in the Western
countries. The answer is yes. Adachi et al.28 found 10 flat adenomas among 55
neoplastic polyps in the 52 surgically and 3 colonoscopically removed specimens in
Australia. Lynch et al.7 and Wolber et al.29 also recognized the presence of flat
adenomas in the large bowel in the American patients. Flat adenomas are
increasingly reported in recent years.30,31,32 Flat adenomas are most common type
among non-polypoid neoplasia of the colorectum. As was the case in Japan
several years ago, flat adenomas are most likely to be missed during routine
colonoscopy in Western countries. However, once endoscopists become familiar
with their colonoscopic features, the prevalence is expected to increase quite
rapidly and so is for depressed neoplasia as well.

HOW TO DETECT NON-POLYPOID NEOPLASIA?
First of all it is essential to believe in the existence of non-polypoid lesions of the
large bowel. People tend to ignore what they have never seen before. This was the
case for flat adenomas until several years ago. Since the papers on flat adenoma have
been increasingly reported, it will be more widely recognized as the universal disease.
As Axon has pointed out, meticulous observation like Japanese endoscopists is
essential to detect non-polypoid lesions.33 The same may be true for depressed
neoplasia also, although discovery of depressed lesion in the West is far infrequent.
Meticulous observation with dye spray is essential for detecting non-polypoid lesions
during colonoscopy.34,35 The patients having a history of neoplasia with family history
of cancer are at higher risk of developing flat adenomas.
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The clinicopathologic features of flat adenomas are described with special
emphasis on the malignant potential. These lesions are considered to be playing a
greater role as precursors of minute colonic carcinomas as compared to polypoid
adenomas. In addition to flat adenomas, depressed adenomas are being found in
recent years and appear to be precursors of small ulcerating carcinomas. It must
be emphasized that we only know an iceberg of the whole features of these
particular colonic lesions and further clinicopathologic studies are required in order
to clarify the whole features of flat and depressed adenomas as precursors of
colonic carcinomas. For detection of flat and depressed adenomas, it is essential
to recognize the presence of these lesions and try hard to detect reddish plaque
like spot during routine colonoscopy. Adequate prevention of colorectal carcinoma
would not be possible without knowing the nature of both flat and depressed
adenomas and giving proper management to them.
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Large intestine cancer persists as one of the highest incidence in the western
world. It is, in the USA, the second in frequency and the first one in death rate as
far as malignant diseases are concerned. One person in ten will also develop the
disease in the USA, which corresponds to 150,000 new cases a year and to 15%
of all cancer.2,5,12,13,15,21-23,31,35,38
The great majority of the colorectal malignant lesions is of epithelial origin
and its most common histologic type, the adenocarcinoma, is present in almost
97% of these cases, also being possible the occurence of syncronic cancer in
3%.2,5,15,21,31
About 75% of the patients are between 45 and 75 years old, being slightly
more frequent in women (authors casuistry: 52.5% - women and 47.5% - men
and independent of race).28,31,32
Large bowel cancer is more frequent in its distal segments, with a tendency to
increase in the right colon, especially in the American population.2,5,13,21 In authors
series its distribution was: 48% in the rectum, 28% in the sigmoid, 6% in the
descending colon, 8% in the transverse and 10% in the ascending colon and
cecum.28,31,32
Diagnosis of colorectal cancer includes a complete and careful physical
examination, rectal touch, anuscopy, rectosigmoidoscopy, colonoscopy and/or
radiological examination of the large bowel (opaque enema), and when possible,
histopathologic study of the lesion through biopsies. Examination with fecal occult
blood testing may be useful to investigate colorectal cancer in groups of risk
(Table 10-5).
Large intestine cancer must be investigated.1,11,22,25,31,40:
 in all patients showing symptoms or signs that can generate clinical
suspicion;
 if there is a conditioning factor of risk of colorectal cancer or
 in the section of non-symptomatic individuals belonging to groups of risk
of colorectal cancer.
Table 10-5. Groups of risk for colorectal cancer
Basic Risk
Average Risk
High Risk

patients over 40
patients with familiar history of cancer, adenomas or
adenomatous polyploid syndromes
patients with a prior history of adenomas and/or cancer and with
chronical inflammatory disease
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In the great majority, treatment of colorectal adenocarcinomas is still surgical,
applying all the oncological precepts. In the last decades, developments in surgery
and anesthesy leaded to a significant decrease in the mortality related to this
treatment.2,5,12,15,21,31

COLONOSCOPY AND COLORECTAL CANCER
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Colonoscopy has an important role in early diagnosis of colorectal tumors,
with the identification of pre-malignant lesions (adenomatous polyps), malignant
polyps and early colorectal cancer. This diagnosis is possible even when handling
lesions smaller than 1 cm.14,28,29,30,31
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The importance of colonoscopy in this early diagnosis was pointed out in a
retrospective study of authors series, in which patients with colorectal cancer
were evaluated considering the degree of tumor invasion according to Dukes
classification, and its localization in the large bowel.16,17,31,34
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Patients were divided in two groups, according to the data of their diagnosis:
one group called pre-colonoscopy period (PRE-C), from 1962 to 1971, and the
other called post-colonoscopy period (POST-C), from 1972 to 1981. In the PRE-C
group, (123 patients) Dukes C cancer were diagnosed in 78%, Dukes B in 18%
and Dukes A in only 4%.
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In the POST-C group, a fundamental difference occurred for the diagnosis,
being observed less advanced stages, resulting in a better prognosis for these
patients. From 348 patients belonging to this group (Fig. 10-10), only 52% were
Dukes C, 32% were Dukes B and 12% Dukes ª29,30,31,32

Fig. 10-10. Comparison of pre-colonoscopy group (pre-C) with post-colonoscopy ones
(post-C) as to tumoral invasion by Dukes classification.
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In POST-C group, adenocarcinoma was diagnosed in the initial stage, with the
tumors restricted to the colon mucosa in 14 patients (4%) with no invasion of the
muscularis mucosae, being, therefore, an intramucosa tumor which is 100%
curable. It is important to note that intramucosa carcinoma could only be
diagnosed after the use of colonoscopy.
Regarding location of the tumors in the large intestine, there was also a
difference between the two groups, occurring an increase of the diagnosis in the
right colon in the POST-C group.
Besides an early diagnosis, colonoscopy allows to collect material from lesions
for histopathologic examinations in order to differentiate it histocytologically. It is
also possible the diagnosis of intestinal diseases concomitant to the tumors.
Another contribution is to provide the resection of some lesions, being, in this
way, therapeutic. These resections could be performed for some pre-malignant
lesions as adenomatous polyps as well as for malignant polyps and early cancer.
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It is a process of multiple stages, in which the cumulative genetic damage is
continuously expressed in fenotips of progressive malignancy. According to the
genetic and molecular biology point of view, cancer is the result of this process of
multiple stages, controlled by genetic alterations, giving origin to a cell clone with
proliferating advantages over the others.18-20,26,31,41,42
The biological cycle includes cellular proliferation, development,
differentiation, migration and death. This cycle is controlled by means of
permanent activation of the suppressive genes of the tumor and by the constant
inactivity of the oncogenes.
The tumor suppressive genes act as stabilizers of the genome, and controllers
of cellular proliferation, apoptose or cellular suicide31.
The oncogenes have the capacity to cause alterations in the various stages of
the cellular cycle. The genetic alterations can occur by means of mutations, which
modify the controlling process of the fundamental cellular cycle (Fig. 10-11).19,20
Most of these genetic alterations are acquired as somatic mutations, through
environmental factors, especially dietary, being responsible for sporadic cases of
malignant neoplasias, with no familiar history and are called sporadic colorectal
cancer. They correspond approximately to 85 to 90% of colorectal
carcinomas.18,19,20,31
The dietary factors which predispose to carcinogenesis in the large bowel are:
excess of animal fat, meat and calories; lack of fiber ingestion and probably
alcohol and tobacco. As factors of chemoprotection we have: diets rich in fibers,
vitamin D, calcium, metionina and aspirin19,20.
When genetic mutations occur in the germ lineage of the cellular cycle, they
are responsible for the hereditary cancer, called familiar colorectal cancer20.
In the large bowel familiar cancer may be associated or not to the colic
polyposis.
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Fig. 10-11. Carcinogenesis of the adenoma-carcinoma sequence.
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When it is associated to the polyposis, the hereditary colorectal cancer occurs
because of the malignant degeneration of the neoplasic polyps of the so called
polypoid adenomatous syndromes. They correspond to less than 1% of the cases.
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These polypoid syndromes are related to dominant autosomal genes and are:
familiar adenomatous polyposis (FAP) and the syndromes of Gardner, Turcot or
Muir-Torre.32
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Familiar cancer with no polyposis however may be related to up to 10 to 15%
of the large bowel tumors. It is called hereditary non-polypoid colorectal cancer
(HNPCC), being associated to codifying genes of the DNA cellular repair (genes:
hMSH2, hMLH1, hPMS1 and hPMS2). They correspond to Lynch I syndrome when
the tumors are restricted to the colon, and to Lynch II when the colorectal cancer
is associated to extra-colic tumors.20
Colorectal carcinogenesis is considered as a fenotypical mutation of multiple
ways, according to the principal schools of pathology. From these multiple ways
two are known: one is the dependent polyp tumor, in which, previous to the
carcinoma, the mucosa presents an adenomatous lesion (adenomatous polyp)
which can undergo genetic mutations, causing malignancy. This is considered the
most frequent way for colorectal cancer denominated adenoma-carcinoma
sequence. According to western authors, 56 to 90% of the patients may have
this type of cancer.1,7,24,31,37
The other is the de novo cancer, which is originated directly from the
colorectal mucosa without previous adenomatous lesion. It seems to be related to
carcinoma of younger patients (under 40 years old).16,17
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Carcinoma is considered as intramucosa or in situ when degenerative
alterations invade the basal mucosa or the mucosa lamina itself and is restricted to
it. In these circumstances it is considered non-invasive for its small potential of
metastasizing. The five-year survival percentage for the patients examined in this
stage is of approximately 100%.1,2,3,7,8,9,10,16,17,31
The concept of intramucosa carcinoma being a non-invasive cancer is related
to lymphatic drainage of the colic wall: the lymphatic vessels of the colic mucosa
are limited to the region immediately below the muscular layer of the mucosa
(muscularis mucosae).8-10,27
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The transition from intramucosa carcinoma to invasive carcinoma occurs
when the malignant cells reach the muscular layer of the mucosa (muscularis
mucosae). In these stage there is a potential of metastasizing between 5 to
10%.4,6-10,16,17,27,31,36,39
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De novo cancer is defined as a carcinoma originated directly from the
colorectal mucosa. The malignant transformation happens in the normal intestinal
epithelium itself, with no previous adenomatous lesion.16-18,26,29,31,33
It is probably a sporadic type of tumor with no relation with hereditary
factors, which developes from somatic genetic mutations originated in the mitotic
zones of the colonic crypts. This mutations are related to the p53 gene in 64% of
the cases, whereas the adenomatous polyp displasia depends on the oncogene
k-ras activation, according to Japanese authors.33,41,42
Its natural history is still little known, but it is related to regional tumoral
inductors, which would influence in its predominance, including its localization,
preferably in the right colon.16,17
Its diagnosis is fundamentally endoscopic and total colonoscopy should be
always performed considering that the tumor can occur in any segment of the
large bowel.
Most of the lesions are small measuring less than 1.5 cm. Under colonoscopic
examination their color is similar to normal mucosa, sometimes with slight
hyperemia.31
As they are difficult to observe during colonoscopy, chromoscopy is used to
make clear their localization and limits. It is perfomed using indigo carmine at
0.5% or methylene bleu at 0.3%, instilled in the intestinal lumen
Videocolonoscopy with image magnifying may contribute to its diagnosis,
especially in relation to the classification of the pits patterns existing in colic
mucosa lesions.
Between 1995 and 1996, Brazilian casuistry included 19 de novo cancers in
16,445 total colonoscopies, with an average of 1.1 for each 1,000 examinations
which is in accordance with international publications.16,31
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Early colorectal cancer defines the carcinoma that invades as far as the
submucosa, independent of the presence of metastasis.16,17,31,33
Patients having this type of cancer have a five-year survival rate of nearly
90%.
Fibercolonoscopy, and more recently, videocolonoscopy are the best methods
for this diagnosis.
The success of the treatment of colorectal cancer depends, therefore, on its
early diagnosis when the lesion is in the stage in which the carcinoma is still
localizated in the mucosa, or utmost, invading the submucosa of the large bowel
wall.
Early colorectal cancer is classified by Kudo (Table 10-6).16
After being diagnosed and delimited, infiltration can be performed through
the colonoscope, from the surrounding mucosa to the early carcinoma, aiming to
evaluate the degree of parietal fixing and, therefore, the presence or absence of
submucosa layer invasion. If the lesion is restricted to the colon mucosa, its
elevation will occur, making its endoscopic resection possible by doing the
mucosectomy.3,4,6,16,24,31,36,39
However, if there is submucosa layer invasion, the lesion will be not elevated
and colonoscopic therapeutic is contraindicated. In this case, only biopsies should
be taken and its limit made clear (tattoo) with China ink at 1%, through
infiltration of the submucosa surrounding the lesion in order to make its
localization and surgical resection easier.3,4,6,16,24,31,36,39
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Table 10-6. Early colorectal cancer by kudos classification
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- Superficial type (II):
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- Protuded type (I):

Ip = pedunculated
Isp = subpedunculated
Is = sessile
IIa = flat elevated
IIa+IIc = flat elevated with depression
IIb = flat
IIc = slightly depressed
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10-3
Present-Day Tendencies in the Diagnosis and
Treatment of Colorectal Cancer
Igor V. Pravosudov
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The diagnosis and treatment of colorectal cancer are the urgent problems of
clinical oncology, first of all due to an increase in the frequency of this disease in
highly developed countries of the world, as well as in Russia. Colorectal cancer is
the third most common malignant tumor and cause of cancer death in the United
States.2 In Russia by 2000, the predicted colorectal cancer will be the first most
common malignant disease. In St. Petersburg this fact was recorded as early as
1995.7 In 1996 colorectal cancer accounted for 14.2% (1st place) in the structure
of cancer morbidity rate and 15.6% (2nd place) in the structure of St. Petersburg
population mortality from malignant tumors.12 Each year, in the USA colorectal
cancer accounts for 15% of all diagnosed cancers and 12% of all cancer deaths.16
A trend of decreasing mortality rates for colorectal cancer during the past decade
may be the result of earlier detection as well as improved techniques for
treatment and patient management. Unfortunately, in Russia a trend of reducing
the group of patients with early forms of disease and increasing the number of
patients with advanced forms of disease have been observed during 5 recent
years because of discontinuance of the earlier detection programs.
The early diagnosis is the major problem of clinical oncology. However, there
is no consensus of opinion on what should be considered the early cancer, which
are its qualitative and quantitative features for each organ.
Without denying that the colorectal cancer can arise on macroscopically
unchanged mucose, one should admit that early forms of malignant tumors can
be practically detected almost exclusively in the cases when they develop on the
background of polyps.3,4 That is why, to our mind, the detection of patients with
polyps in large bowel and their efficient treatment are most real procedures for
surgical preventive treatment of colorectal cancer. Patients with familial
adenomatous polyposis (FAP) confirm this. The probability of cancer development
(without treatment) in this group of patients approaches 100%.4
When studying the data on 400 patients with colorectal cancer who were
treated in the Prof. N. N. Petrov Research Institute of Oncology, we have
established a distinct correlation between the degree of extending the process
into the layers of bowel wall and metastatic spreading (Table 10-7).
Thus, if in the case of carcinoma limited to mucosa the regional metastases
were detected in no case, the frequency of detecting the regional metastases
increased when tumor penetrated the deeper layers of the bowel wall.
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Table 10-7. The frequency of regional lymph nodes affection in cases of patients with
colorectal cancer depending on tumor extension into the layers of bowel wall
The degree of tumor
extention in the bowel
wall layer

The number of
examined
preparations

Mucosa
Submucosa
Muscular layer
All layers
Total

Metastases have been developed
in regional lymph nodes
%

171
48
86
95

0
1
12
34

0
2.1
14.0
35.8

400

47
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Actually, when malignancy areas were located in the submucosa, the
frequency of detecting metastases in lymph nodes accounted for 2.1%, and when
the process extended outside the submucosa, metastases were detected 6 times
as frequently (14%) as in the above case. This suggests that carcinomas limited to
mucosa are real malignant tumors at preinvasive stage when the possibility of
metastatic spreding is practically excluded. This is mostly explained by the
structure features of the wall lymphatic system, and not by the properties of
atypical cell structures present in these cases.
Thus, with cancer limited to the mucosa the possibility of metastatic
spreading is practically excluded, and with invasion into the submucosa it is
minimum. Such regularity determines special necessity for detecting colorectal
cancer at early stages of its development, which fact requires highly qualified
pathomorphologist whose conclusion determines to a considerable extent the
choice of adequate volume of surgical intervention.
The study carried out allowed us to formulate the concept of early colorectal
cancer which should include tumors the extention of which is limited to the
mucosa and submucosa of bowel wall, since the probability of their metastatic
spreading is minimum (regional metastases have been detected in 0.5% of all
cases). The indexes of survival depending on the depth of tumor invasion are
presented in Fig.10-12.
The best results have been obtained when treating tumors limited to the
colon mucosa. In the group of patients with tumor invasion into the submucosa
the five-year survival amounted to 84.2%, and with carcinoma invasion into the
muscular layer of bowel wall this index decreased to 81.5%.
The basic technique ensuring persistent cure of patients with colorectal cancer
is following the principles of oncologic radicalism which are based on two principal
assumptions: sufficiently wide volume of resected tissues which can contain tumor
elements and intent to maximum prevention from tumor cells dissemination. The
operation can be considered radical in the case when along with sufficiently wide
resection of bowel part with tumor, an area of possible regional metastatic
spreading is resected as well. The efficiency of treatment is determined by keeping
the rational limits of resecting the bowel and regional lymphatic system.
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Fig. 10-12. The survival of patients with colorectal cancer depending on tumor depth.
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However, as the results of supervision of these patients have shown, not less
than 50% of them later on die of distant metastases. Therefore it is evident that
operation is not enough for adequate treatment of these patients. Systemic
adjuvant treatment is required in addition. The adjuvant treatment is medicinal
therapy aimed at removal of distant micrometastases for increasing the indexes of
survival without recurrence and general survival of patients. The necessity of
supplement operations with systemic adjuvant treatment became evident as long
ago as the 50es, but it started to be used only in recent years.
Let us dwell upon most significant studies. This is first of all the study by
Moertel C.G. et al., 199014 the results of which allowed Food and Drug
Administration (FDA) to recommend a combination of 5-fluorouracil + levamisole
as standard for adjuvant therapy of patients with colon cancer with regional
metastases. This was a randomised study under control which included 929
patients. When analyzing the indexes of survival and the frequency of
recurrencies, the combination 5-fluorouracil + levamisole proved to be reliably
more efficient than in the group under control.
The scheme 5-fluorouracil + levamisole is standard in the USA for patients
with colon cancer with regional metastases and includes: 5-fluorouracil, 450
mg/m2, during 5 days, after 28-day interval the preparation is introduced as dose
of 450 mg/m2 each week during 11 months; levamisole is used, 150 mg/day,
during 3 days every two weeks over the period of 12 months. In the Western
Europe the combination 5-fluorouracil and leucovorin is used as adjuvant therapy:
5-fluorouracil, 425 mg/m2, intravenous from the 1st to 5th day; 20 mg/m2 of
leucovorin intravenous from the 1st to 5th day. Five cycles of adjuvant therapy are
usually performed with the 4-week interval. A serious disadvantage of
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Table 10-8.
Treatment

A and B1
B2-3
C

Operation + supervision
Operation + supervision or chemotherapy (individually)
Operation + adjuvant chemotherapy
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Note:
B1 - invasion of mucose and submucose.
B2 - invasion includes muscular layer.
B3 - invasion of all layers of the colon wall up to serosa.
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Dukes

Stage
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5-fluorouracil and leucovorin is rather high toxicity, first of all for the bone
marrow and gastrointestinal tract. N.Wolmark et al., 199621 have shown that the
combinations of 5-fluorouracil with levamisole and 5-fluorouracil with leucovorin
have close efficiency. If to sum up the present-day recommendations on treating
patients with operable cancer of colon, they look like as follows (Table 10-8):
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Using biotherapy as adjuvant treatment for the colon cancer seems very
promising At the present time the autologic vaccines and monoclonal antibodies
are used for this. Most convincing data on the efficiency of vaccinotherapy were
obtained in the randomized study under control.20 A serious disadvantage of this
procedure is the necessity to prepare vaccines for each patient individually, which
is the cause of rather high cost.
Further study in the area of vaccinotherapy for malignant tumors (particularly
with modified vaccines) seems very promising, first, due to the physiology of the
effect, and, second, due to lower toxicity as compared to chemotherapy. A
analysis of the results of treating the patients with colon cancer at the Prof. N.N.
Petrov Research Institute of Oncology is presented in Table 10-9.
Detecting the degree of local-regional spreading of tumor before treatment is
of basic importance (particularly for patients with rectum cancer where the choice
of treatment measures is most wide).
Rather valuable information ( in particular detection of polyps) can be
obtained with the help of colonscopy with biopsy. CT is of limited importance in
Table 10-9. The frequency of radical operations, mortality rate and 5-year survival for
patents with colon cancer
Localization Number of Frequency of
of cancer
patients
radical operations

5-year
survival,
1986-1990 1991-1995 %

Colon

10.4

1980

71.4

Mortality rate, %

3.0

80.8
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diagnosis of early tumors, however its importance grows for detecting metastases
into liver and assessing the degree of involvement in the process of adjacent
organs.4,8,19 On the whole the accuracy of determining the depth of tumor
invasion amounts to approximately 70%.1,6
Introduction of intracavitary echography into the practice enables obtaining
sufficiently accurate information on the depth of tumor invasion and the presence
of metastases in pararectal lymph nodes. The eccuracy of this technique accounts
for 84 %.5,11
Individualization of treatment programs based on the degree of tumor
process spreading is a guarantee of successful treatment of rectum cancer.
Among the modern trends in surgical treatment of colorectal cancer is, on the
one hand, the trend of functionally sparing operations, and on the other hand,
widening of indications for combined interventions. The volume of these
operations is determined by the specific features of tumor spreading into adjacent
tissues and organs ( uterus, vagina, urinary bladder). Analysis of the data on 325
patients who underwent combined operations has proved their indisputable
efficiency (direct mortality was 12.9%, and 5-year survival was 49%).
The abdominoperineal resection (APR) was over many years one of most
common interventions in the treatment of rectal cancer. Assessment of the depth
of tumor invasion and the state of regional lymphatic system prior to the
beginning of treatment, development of sparing operations, as well as techniques
for adjuvant therapy (radial and chemotherapy) enabled a considerable decrease
in the necessity to do this disabling operation (Fig. 10-13).
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Fig. 10-13. Share of sphincter-sparing operations in the general structure of radical surgical
interventions for the rectum in different periods of the activities of Coloproctology Clinic,
.Petrov Research Institute of Oncology.
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With tumors limited to the mucosa and the submucosa of bowel wall local
excision can be an operation of choice, since the efficiency of it and typical radical
operations proved to be similar (5-year survival amounted to 90.5% and 94.4%),
(Fig. 10-14). In this case it is mentioned that the frequency of recurrences in
postoperative period experiences the effect of tumor invasion level (Table 10-10).
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It is seen from the data presented in Table 10-10 that in case of submucosa
involvement in the process the recurrences were 2.5 times more frequent. The
local excision proved to be rather efficient for treatment of recurrent tumors. In
the cases when recurrences took place after benign adenoma excision, the
repeated sparing operations enabled cure in all cases. The recurrences after cancer
excision on the background of adenomas were cured by sparing interventions in
17 cases of 19 patients, and typical radical operations were performed in two
Table 10-10. The frequency of recurrences for patients with colorectal cancer after
sparing operations depending on tumor invasion level
Number of recurrences

Tumor
invasion level

Number of patients

abs. number of patients

%

Mucosa
Submucosa

105
20

19
9

18.1
45.0

Total

125

28

22.4

10-3 ❑ Present-Day Tendencies in the Diagnosis and Treatment of Colorectal ...
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cases. In both cases the tumor penetrated through the submucosa and there were
no metastases in the regional lymph nodes.
This evidences that recurrences after sparing interventions are discovered
exclusively at the site of primary tumor and precede considerably in time the
hematogenous and lymphogenous metastases, which makes possible achieving
quite satisfactory distant results with the modern diagnosis of recurrences,
performing the sparing or radical operation.
For treatment of more extended forms (but in the absence of regional
metastases) the intent to perform sphincter-sparing surgery (low anterior resection
(LAR) or coloanal anastomosis). Preoperative radiotherapy produces possibilities
for performing such operation in more ablastous conditions, thereby increasing its
radicalism. If this proves to be impossible (low location of tumor, penetration of all
bowel wall layers and the presence of metastases in regional lymph nodes),
abdominoperineal resection of the rectum is performed. Direct results are
presented in Table 10-11.
In 1977-1998 the postoperative mortality accounted for 4.6%. This is
explained by improving the operation technique and management of patients in
the postoperative period.
Combined technique occupies an important place in the present treatment of
patients with rectal cancer. Different schemes of combined treatment use not only
radiation component but also chemotherapy.
Using radiotherapy in the preoperative period (in the absence of regional
metastases and spread of tumor T3-4 makes possible wider performance of
sphincter-sparing operations, thereby increasing their radicalism.9,13,15 We
investigated the efficiency of combined treatment aiming at improvement of the
distant results for 315 patients with resectable rectal cancer. The first group in the
preoperative period was treated with concentrated radiotherapy in the conditions
of high dose fractionating. The operation was performed 1-2 days after
radiotherapy. With the increase of total focal dose there are observed more
distinct inflammatory changes in peripheric blood, temperature reaction and slow
healing of perineum wound, but no differences in the mortality rate were
discovered as compared to only one surgical technique. In the absence of
metastases the 5-year survival increased from 69.1% to 79.1%.
All surgical interventions performed in case of tumor T3-4N0 and T1-4N1
should be accompanied by additional chemo- and radiotherapy.10,17,18 In our
investigation the postoperative irradiation was used in the regime of usual
frationating up to the total focal dose not exceeding 40 Gy for patients with
Table 10-11. The frequency of radical operations, mortality rate and 5-year survival
for patients with rectal cancer
Mortality rate, %

Localization Number of Frequency of
of cancer
patients
radical operations

1986-1990

1991-1995

5-year
survival, %

Rectum

6.2

5.3

58.2

3473

72.4
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tumor T1-4N1 spreading. The fatal outcome for these patients was not recorded.
The 5-year survival reached 45.5%.
Thus the evolution in the treatment of colorectal cancer is based on
individualization of treatement programs not only depending on localization, sizes,
the form of growth and histological structure of tumor which always determine
the technical possibilities of operation radicality, but first of all on the depth of
tumor invasion into the bowel wall layers and the state of regional lymphatic
collector.
The use and improvement of additional techniques for treatment (radiation
and chemotherapy) enable widening the indications for organ-sparing surgery and
contributing to better life quality, as well as distant treatment results.
As a result of the investigations the following conclusions can be drawn:
1. Detection of patients with colon polyps and efficient treatment of them is
the most real technique for surgical (secondary) prevention of colorectal
cancer.
2. The early colorectal cancer should include tumors the spreading of which
is limited to the mucosa and submucosa of bowel wall, since they have
the minimum probability of metastatic spreading.
3. Individualization of treatment programs based on the degree of
local-regional spreading of tumor process is the basis for successful
treatment of rectal cancer.
4. The investigation carried out allows us to claim that with cancer limited to
the mucosa and submucosa bowel wall the local excision is as efficient as
the typical radical operations (5-year survival is 90.5% and 94.4%).
5. For treatment of more extended forms (but without regional metastases)
the intent to perform sphincter-sparing surgery is important.
The preoperative radiotherapy produces possibilities for performing such
operation in more ablastous conditions, thereby increasing its radicalism.
6. The use of radiotherapy in the postoperative period is directed at
prevention of local recurrences and should be standard for tumors
T3-4N0; T1-4N1. Performing adjuvant chemotherapy for colon cancer with
regional metastases (Stage C by Dukes) is standard.
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Since Ernest Miles described the abdominoperineal resection (APR) of the
rectum in 1908, surgeons have debated over the ideal operation for treatment of
rectal cancer. The surgical treatment of distal rectal adenocarcinoma is
undergoing a change.
In absence of distant metastases, the prognosis for distal rectal cancer, both
in terms of patient survival and incidence of local recurrence, is determined by the
depth of tumor penetration across the rectal wall and the incidence of nodal
involvement. Hence, any treatment modality must take these two factors into
consideration.
The gold standard usually involves APR with a permanent colostomy. This
satisfies the classical Halstedian principle; however, this procedure has considerable
practical and psychosocial problems largely related to a permanent stoma.
The concept of sphincter saving rectal excision with coloanal anastomosis is
dated. The initial attempts began with Hochenegg in 1888. Maunsell described his
technique of abdominal anal pull-through in 1892 and Weir described his in
1901. Babcock (1939), Bacon (1945), Black (1952), Turnbull-Cutait (1961), each
described their own particular version of the operation. These early experiences
proved to be morbid with mortality rates above 10% and many with
unsatisfactory functional results.
In 1948, Claude Dixon reported a mortality of less than 10% and a 5-year
survival of more than 60% following low anterior resection. Further contributions
by Sir Alan Parks in 1972 with endoanal technique ignited a resurgence for the
sphincter-saving resection operations.
Although the rationale for sphincter-saving resection (SSR) for middle third
adenocarcinoma of the rectum (7-12cm from the anal verge) is now widely
accepted as evidenced by the marked decline in the number of abdominoperineal
resections (APR). The standard of care for patients with distal third rectal cancer
remains APR and a permanent colostomy. Historically, the high pelvic recurrence
and diminished survival rates have served as arguments against sphincter
preservation. Today the old dictum, If the entire lesion can be completely felt
with the index finger, the patient should have an APR is no longer universally
accepted, especially in light of our understanding that rectal cancer rarely extends
beyond 2cm intramurally. Also, with the innovation of stapling instruments and
various surgical techniques for sutured coloanal anastomoses, many tumors not
invading the anal canal can now safely be treated by SSR.
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The enthusiasm in favor of SSR is based on studies and observations the
considerable social problem and psychological trauma patients experience with a
permanent colostomy following APR. Hence, curative treatment in medically
operable patient with distal rectal cancer has ranged from conservative
approaches such as local excision to more extensive radical rectal/mesorectal
excisions. Independent of the modality for treatment, the goal should be to
improve the quality of life without sacrificing local control or survival with the least
morbidity.
This chapter reviews current treatment options with emphasis on the
oncologic and functional outcomes and the limitations of the various methods.
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Selection of medically operable patients for curative excision per anum
requires adherence to strict criteria as defined by the tumors superficial nature
(T1) (i.e. tumor invading the submucosa), favorable histopathology, and absence
of mesorectal nodes. Pre-treatment staging and accurate pathological examination
plays an important role in selection of patients for curative local excision,
especially given the recent judicious expansion of the selection criteria to include
patients with T2 (i.e. tumor invading the muscular propria).
Digital examination, despite its reported accuracy ranging from 44% to 83%
in determining depth of penetration is limited by its length and by the experience
of the examiner. This modality is even less practical for assessment of the regional
nodes.
Many imaging techniques have been used to stage rectal cancer. These
include endorectal ultrasound (EUS), computed tomography (CT), and magnetic
resonance imaging (MRI). Both CT and MRI are less accurate than EUS. EUS is an
excellent modality for determining depth of penetration with an accuracy of up to
90%. EUS is less reliable in detecting metastatic lymph nodes, with an accuracy
ranging from 50% to 75%. EUS, as with other modalities, is highly operator
dependent. Despite our best predictions, some patients will be deprived of
adequate staging and prognosis.
Many investigators have demonstrated that positive resection margin, depth
of penetration, intratumoral lymphatic and/or vascular invasion, and
differentiation to be of prognostic significance in this subgroup. Clearly, other
prognostic factors are needed to better assess this growing subgroup. Limiting
local excision to small early tumors confined to the submucosa (T1) does not
eliminate risk of regional lymph node metastasis. The incidence varies from 3% to
17%. Even though poor histological differentiation has been used as a
discriminating factor, the reliability of this independent prognostic factor has been
shown to be subject to pathological discrepancies.
Several investigators have added adjuvant radiation therapy with or without
chemotherapy to improve local control following local excisions as shown in table
10-12.
Local failure following curative transanal excision for the select group, as
would be expected, is low (<10%) and survival rates are good (>85%). Overall,
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Table 10-12. Survival and local recurrence after transanal resection

Treatment

Local
recurrence
rate (%)

5 year
survival
rate (%)

A-B1

Transanal resection

7

84

39

A

Transanal resection

8

89

20

B1

Transanal resection

17

78

Coco et al.
1992

32

A-B,

Transanal resection
plus radiotherapy*

3

Minsky et
al. 1991
Bailey et
al. 1992

14

A-B

33

A-B

Transanal resection
plus radiotherapy
Transanal resection
plus radiotherapy
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Herberer et
al. 1978
Hager et
al. 1983

Stage

89

14

-

8

90

UP

Author

No. of
patients

.R

*Post-operative radiotherapy (47 GY) for B1 tumors.
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50% of patients with local recurrence can be successfully salvaged with further
radical surgery. An attractive and desirable feature of local excision is that the
complication rates are low except when combined with radiotherapy. Anorectal
function is maintained in more than 95 percent of patients in absence of
radiotherapy. Although this local treatment is attractive, it should be applied
cautiously. Radiotherapy has many short and long-term detrimental effects on
bowel function. Patients should be informed of this morbidity that can significantly
interfere with their quality of life. Another limitation with local excision is the
frequency of future surveillance and possible anxiety from risk of under treatment
in some patients.
In medically operable patients, curative transanal excision is a viable option,
provided the carcinoma is small, superficial (T1), and is resected with negative
margins and with favorable histopathological features.

RECTAL EXCISION WITH COLOANAL ANASTOMOSIS
Numerous factors should be taken into consideration by the surgeon in
choosing between a sphincter saving resection versus an abdominoperineal
resection for distal rectal cancer.
Clearly, medical debilitation, locally advanced tumor invading the anal canal,
poor anal function, and pre-existing chronic diarrhea are clear contraindications to
sphincter saving resections.
Metastatic disease often poses a dilemma. The desire to preserve the anal
sphincters and avoiding a colostomy at all cost in the terminal phase of life may
not always be in the patients best interest. If life expectancy is short and diversion
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for ultra low anastomosis is planned, then Hartmann resection may be the most
applicable procedure.

)

Several other patient related factors should also be taken into consideration.
Body habitus is a major consideration. A morbidly obese patient is a technical
challenge, as is a tall male with a narrow pelvis. These patients are at higher risk
and are more prone to complications. Thus, the surgeon must assess numerous
parameters before making a recommendation to the patient. Sometimes, it may
not be possible to know with certainty if indeed SSR is possible until the entire
rectum has been fully mobilized. Hence, each patient should be educated
individually, taking all these factors into consideration.
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The progressive move towards preservation of the anal sphincter in patients
with distal rectal cancer has been as a result of improvement in new technology
(stapling devices) and surgical technique (nerve-preserving total mesorectal
excision) and our understanding that 2cm distal margin is sufficient for tumor
clearance.
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To advocate SSR over APR, it is important to demonstrate that such treatment
does not adversely affect local recurrence and survival rates. To date, there is no
randomized trail comparing APR with SSR for distal rectal cancer. Such a trial,
however, is unlikely to be performed as it is unethical and informed consent will
be problematic. Many case-control comparative studies involving patients with
distal rectal cancer have shown no difference in the incidence of local recurrence
and survival as shown in table 10-13 and table 10-14 respectively.
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These and other comparative studies are subject to criticism, as many
combine patients with middle and lower third tumors, and there is invariably a
component of selection bias and/or inadequate follow-up. To eliminate these
variables, we reviewed our own experience with 650 rectal excisions performed
for adenocarcinoma over the past two decades and identified two groups (n=34)
who were matched in age, stage, sex, and adjuvant radiotherapy, and were
treated selectively at two separate time periods by either SSR versus APR. The
mean follow-up in both groups was 60 months. At five years, actuarial local
recurrence rates were 6.5% and 15% for SSR and APR respectively. The cancer
specific five-year survival rate was 75% for both groups. Clearly, these data and
those presented by others, demonstrate APR provides no inherent advantage over
an adequately performed SSR.
Table 10-13. Local recurrence rate after APR and SSR
Author (distance from anal verge)

APR

SSR

Patel et al, (<10cm)
Williams et al, 84 (7-12cm)
Lavery et al, 97 (5-7cm)
Rullier et al, 97 (3-8cm)
Gamagami et al, 99 (4-7cm)

52/326 (16%)
7/83 (8%)
12/162 (7.6%)
16/52 (31%)
4/31 (12.9%)

23/142 (16%)
8/71 (11%)
11/99 (11.1%)
15/54 (28%)
13/164 (7.9%)
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Table 10-14. Five-year survival rates for APR and SSR
Author (Distance from anal verge)

APR

SSR

Patel et al, (<10cm)
Williams et al, 84 (7-12cm)
Lavery et al, 97 (5-7cm)
Gamagami et al, 99 (4-7cm)

56%
62%
62%
74%

64%
74%
71%
78.3%
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There are many known factors which influence local recurrence. These include
the depth of penetration, lymph node involvement, adequacy of proximal and,
more importantly, distal margin, and grade of the tumor. Risk of recurrence has
also been known to be inversely related to the location of the tumor from the
anus. Local recurrence rates have varied from 30% for distally located tumors to
as low as 10% for upper one-third lesions. Today, we know that well over one half
of all recurrences, independent of the height of tumor, are failures of surgery, as
demonstrated by the wide range of local recurrence rates reported (2.6% - 49%).
Studies of rectal cancer surgery and histopathological assessment have
demonstrated that radial/lateral margin involvement from inadequate surgical
resection (i.e. circumferential margin involvement) correlates well with local
recurrence. Clearly, concerns for local recurrence and survival for sphincter-saving
resections for distal rectal adenocarcinoma can be minimized by attention to
proper surgical technique (sharp mesorectal excision) and proper pathological
assessment with special attention to the radial and distal radial margins.
There are essentially six major sphincter saving approaches for treatment of
rectal cancer: 1) low anterior resection, either stapled or handsewn, 2)
pull-through procedures, 3) abdomino-sacral (localio), 4) endoanal approach with
coloanal anastomosis (Parks), 5) trans-sphincteric approach (Mason), 6)
synchronous abdomino-trans-sphincteric resection (Lazorthes).
There are no studies to demonstrate the superiority of any one of these
various techniques for the management of distal rectal carcinoma. Many of these
techniques were devised to facilitate the challenges often posed by the tumor, by
the narrow confines of the pelvis, and the patients body habitus. Independent of
modality, the surgeon must clear all tumor proximally, a minimum of 2cm of
bowel distally, and clearance laterally in the well-defined planes of the
mesorectum.
The choice of a particular procedure is highly dependent on the expertise of a
particular surgeon. Independent of technique utilized, these ultra-low anastomosis
require serious consideration to a concomitant proximal diverting protective
colostomy or ileostomy. Even though diversion is deemed debatable by some,
there is no question that these more distal anastomosis have a greater probability
of fecal leakage. The general concept is that diversion of the fecal stream will
protect these anastomoses and allow healing and prevent catastrophic fecal
peritonitis and/or pelvic sepsis both of which carry high mortality. Although the
risk of clinical significant leakage may be less than 10%, unfortunately for those
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who suffer the consequences of a catastrophic anastomotic leakage with pelvic
sepsis, poor functional results, cancer specific mortality, and local recurrence is
significantly increased.

LOW ANTERIOR RESECTION
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The first anterior resection was performed by Harrison in 1897. In 1910, Balfor
described the primary anterior anastomosis and this technique became popular by
Dixon in 1948. This procedure can be performed with equivalent results using either
hand-sewn or mechanical stapling device. A major technical aspect requires that the
splenic flexure be mobilized completely to facilitate a tension-free anastomosis in an
end to end or end to side fashion. Furthermore, a good blood supply, lack of
tension, and two complete donuts following the stapling is of paramount
importance. All of these anastomoses should be checked for air leak with
insufflation with air per anus and visualized endoscopically for bleeding.

PULL-THOUGH/ABDOMINAL ANAL PROCEDURE
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The perineal phase of the procedure requires that the mucosa of the
anorectal stump be removed down to the level of the dentate line. The exposed
raw surface to which the pull-through segment of the proximal colon will adhere.
The colon is left protruding from the anus for a few days and subsequently
matured in the anal canal. This technique has, for the majority of colorectal
surgeons, fallen out of favor. The incontinence rates were considered
unacceptably high. A distinct advantage of this procedure was that the diverting
proximal ostomy was not necessary and if and when it was technically difficult to
perform a hand-sewn anastomosis, this procedure seemed to be ideal.

ABDOMINOSACRAL RESECTION
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Localio has been the major proponent, for this technique. This procedure is
essentially a slight deviation of the Kraske transcoccygeal rectal resection. The
patient, is placed in a right lateral position allowing for a combined approach. The
coccyx is excised and the posterior attachments of the levators are cut and the
presacral space of the waldeyer fascia is exposed. One of the attractive features of
this procedure was the fact that the exposure for mid and distal rectal tumors
were better and patient enjoyed a relatively good anal function. A disadvantage
has been the occasional perineal sinus/fistula tracts.

ENDOANAL SLEEVE COLOANAL ANASTOMOSIS
Ravitch and Sabiston were the first to contribute to the evolution of the
coloanal anastomotic procedures after their contributions for patients with
ulcerative colitis and familial polyposis coli who underwent ileoanal anastomosis.
The abdominal component is similar for all of these various techniques. The
perineal approach was undertaken by removing the mucosa of the rectal stump to
the level of the dentate line. The colon was matured at the dentate line in the
anal canal circumferentially.
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TRANSPHINCTERIC RESECTION
This procedure was developed to avoid complications of proximal colonic
necrosis that were associated with pull-through procedures. Furthermore, this
technique even though it has fallen out of favor provides excellent exposure for
anteriorly located tumors in the region in close proximity to the prostate gland.

SYNCHRONOUS ABDOMINAL TRANS-SPHINCTERIC APPROACH
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The synchronous abdominotrans-sphincteric approach is a combination of
both the localio and the Mason technique, which once again provides the
advantages in technically challenging patients with narrow pelvis with low-lying
tumors. This technique allows for partial excision of the superior portion of the
anal canal for tumor margin clearance if and when necessary.
These various modalities mentioned are well-established techniques, provide
for low recurrence and long term survival rates. Provided, the basic oncologic
principles of complete mesorectal excision and adequate distal margin of
clearance are not violated. Appreciating well that certainly some tumors involving
the anal canal are not candidates for sphincter preservation and will therefore
require abdominoperineal resection.
When consideration is given to the preservation of the anal sphincter for
distally located tumors, it is of paramount importance not to minimize the
importance of continence, which often impacts the quality of life for that patient.
Colorectal and coloanal anastomoses often give suboptimal functional results
especially in the first 6-18 months after surgery. Disturbances in stool frequency
and urgency have been demonstrated to be a function of the neorectal capacity
and are inversely related to the length of the rectal stump, whereas incontinence
is often related to anal sphincter injury. To ameliorate the problems associated
with a reduced neorectal capacity, the colonic J-pouch was introduced by our
group in 1986. Since then, many retrospective and more recently four randomized
prospective studies have shown superior functional result with a colonic J-pouch
reservoir. Based on these studies, the problems associated with the neorectum i.e.
frequency, urgency and fragmentation are ameliorated in patients with reservoir.
These patients benefit from an increase in the neorectal compliance and the
maximum tolerated volume. Furthermore, a colonic reservoir can decrease the
incidence of incontinence during the first year, which has significant implications
for patients with cancer who may have limited longevity. However, one detriment
to the colonic pouch has been the difficulty for some patients with evacuation and
constipation seen in as many as 25 to 50% of patients. This problem has been
demonstrated to be related to the large volume in the reservoirs constructed at 10
- 12cm. Two recent prospective randomized studies have demonstrated the
superiority of the 5cm colonic J-pouch over a 10cm pouch. Similarly, most
retrospective studies have implicated that the large reservoirs as being a crucial
factor in development of constipation and evacuation difficulties secondary to
stasis and dilatation of the reservoir. Certainly, to minimize the discomfort of
enemas and or the inconvenience of oral medications in patients who are
candidates for a reservoir a small pouch measuring 5cm is advocated. In our
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experience with 250 coloanal and ultra low colorectal anastomoses for distal
rectal cancer, we have systematically performed colonic J-pouches measuring 5cm.
Functional results are invariably related to the length of the residual rectal stump
and/or removal of partial segment of the superior portion of the anal canal for
tumor margin clearance as afforded by the abdomino transphincteric approach
and time from surgery. The initial complete continence results have varied for the
first year from 50% to 75%, which have progressively improved in time to as high
as 90% at five year follow-up in our series.
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CONCLUSION
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Independent of modality of treatment, the goals of therapy should be to
provide the best possibility of cure and minimizing the chances of local recurrence.
Therapy should be individualized and tailored to the patient and tumor
characteristics.
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Ileal Pouch-Anal Anastomosis: Double Staple or
Endoanal Handsewn Anastomosis?
Juvenal Ricardo Navarro Góes
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Proctocolectomy and ileal pouch-anal anastomosis has been the treatment of
choice of ulcerative colitis (UC) and selective cases of familial adenomatous
polyposis (FAP). However, in spite of the increased experience, this procedure
remains technically difficult, requiring good skills with pull-through operations,
knowledge about lenghtening of the terminal ileum mesentery and low ileoanal
anastomosis. Double staple anastomosis without mucosectomy has been the
preferable technique because it is easier, faster and could be related to better
functional results. However, some cases will require complete mucosectomy with
an endoanal handsewn ileoanal anastomosis and technical difficulties can make
the procedure associated with higher morbidity rate. So, the decision between
anorectal mucosal preservation or total mucosectomy is still controversial and
some points need to be discussed.
Questioning about the need to remove the anorectal mucosa at the border of
the pectinate line to get these diseases completely cured became evident with the
introduction of mechanical suture in the 80s, that was immediately incorporated
to the ileal pouch surgical procedure.1,2 This technical detail was very important to
make the ileal pouch - anal anastomosis more feasible, but adds some concern
about the potencial risk of malignant transformation of the mucosa in UC and
generation of another neoplastic lesion in FAP. Indeed, ideally thought to be
located at the level of the dentate line, mechanical anastomosis has been actually
placed at the top of the anal canal, or even higher, in the majority of the cases.
The apparent functional benefit related to the double staple technique has
been understood as a consequence of the anastomosis located at the top of the
anal canal, preserving the sensitive anal canal mucosa, resecting less amount of
internal sphincter and damaging less extension of external sphincter.
Consequently, resting anal pressure will be very close to normal values as well as
better capacity to hold squeeze pressure will correlate with better function.3,4,5,6
However, it has not been widely confirmed, and some studies have indicated no
difference at all between preservation or total removal of anal canal mucosa, and
leading to the conclusion that both technique could be associated with good
functional postoperative status.7-12 McIntyre et al.13 and Reilly et al.14, both of
them reporting the experience of Mayo Clinic did not observed any significant
functional difference between stapled and handsewn ileoanal anastomosis.
Otherwise, some studies have been reported concerning technical and functional
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aspects following double-staple ileoanal anastomosis. Deen et al.15 pointed out
the difficulty to place the anastomosis at the level of the dentate line, in a series
of pacients designed to have such procedure. In fact, the median distance of the
anastomosis from the dentate line was latter ascertained as 2.9 cm and
histological analysis of doughnuts indicated that the attempt to place the stapler
very low in the anal canal, was associated with inclusion and crushing of part of
external sphincter, therefore compromising anal function, as demonstrated by
Deen et al in another study.16
Besides possible functional advantages by preserving anal canal mucosa, there
is a real concern related to the potential of malignant transformation of the
columnar epithelium affected by ulcerative proctitis. Similarly, the same concern
exist with cases of familial adenomatous polyposis having several polyps in the anal
canal mucosa. Not surprisingly, residual polyps or dysplasia has been found in
mucosectomy specimens, doughnuts of circular staplers, or specimens from biopsies
obtained during follow-up15,17-19 pointing out the risk of late development of cancer.
Finding of displastic changes in mucosectomy specimens or in biopsy materials
taken from residual mucosa after ileoanal anastomosis have correlated with
pre-existing colorectal cancer or high grade displasia, as well as long term duration
of the UC (more than 10 years).17,20 Review done by Thompson-Fawcett &
Mortensen21 about the role of the residual anal transition epithelium and columnar
epithelium following ileoanal anastomosis confirmed this observation and are
cohincident with previous study done by Johnson et al.,22 analysing patients having
total colectomy and ileorectal anastomosis as the treatment of UC. Importantly, the
observation that occurence of cancer after this procedure has been rare. In the
review done by Thompson-Fawcett & Mortensen21 no case of cancer in the residual
mucosa was found until 1996, but reports a case of cancer in the anal canal
following proctomucosectomy and straight handsewn ileoanal anastomosis in a
patient treated for FAP. Another report of cancer diagnosed in an ileal pouch
performed in a patient with UC was reported by Puthu et al.23 in 1992 and was also
understood as a malignant transformation of residual islet of anorectal mucosal
after mucosectomy. The authors also cited two other cases previously reported.
Choosing the double staple anastomosis and therefore deciding to leave
affected mucosa behind, it is of crucial importance to establish a rigid long-term
follow-up and all information must be given to the patient. The need to be
periodically seen and examined in a long term basis, must be emphasized
considering the risk of malignant transfomation, and also to do, as early as
possible, the diagnosis of eventual precocious displastic alterations in the residual
mucosa.21 However, an aditional point must be stressed related to the observation
of some authors that late follow-up could be inocuous, and cancer can be
diagnosed without any previous indication of malignant transformation, as
reported by Felipe et al.25 in four out of eight patients having rectal cancer after
ileorectal anastomosisfor UC.
Presently, the statement of the risk to develop cancer in the residual mucosa
after ileoanal anastomosis without mucosectomy for the treatment of UC cannot
be safely established, because it is a relatively recent procedure. The estimated risk
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is based in series of patients submitted to total colectomy and ileorectal
anastomosis, even accepting that those patients had less affected rectal mucosa
by the UC. Some series analysing patients with more than 25 years after total
colectomy and ileorectal anastomosis showed 20% of cases with rectal stump
cancer, pointing out that cases with less than 20 years after surgery had this
incidence droped to 0 and 6%.22-30
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The risk of late development of neoplastic lesion and malignant
transformation of the residual mucosa of the anal canal, following
proctocolectomy and ileoanal anastomosis as the treatment of FAP, has been
accepted to be 2%. This frequency has been derived from the one observed in the
rectal stump of patients older than 60 years, submitted on to total colectomy and
ileorectal anastomosis as the treatment of FAP, ranging between 14% and 29% in
the review of Thompson-Fawcett & Mortensen21 and in accordance with others
studies.31,32,33 Similarly to UC, the same criticism can be applied to FAP since rectal
preservation should be performed for cases having smaller number of polyps and
less aggressive fenotypes.34,35,36
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Another important aspect is the possibility of inflammatory changes in the
residual mucosa of the anal canal, that has been admitted by several studies.
Lavery et al (4) reported this occurence to be 14.7 % , also observing the
association of inflammation and pouchitis in 10.6 % of the patients.
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Under the technical point of view, introduction of double-staple anastomosis
located at the top of the anal canal added more simplicity to the procedure, with
lower morbidity rate. It could be the main reason for the very low interest with
the lenghtening of the terminal ileum mesentery techniques that has been
observed, as the double staple anastomosis rarely needs this elongation of the
mesentery to get a tension free ileoanal anastomosis.
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It is understandable that the decision between total mucosectomy with
endoanal handsewn ileoanal anastomosis and double staple technique, will be
based on the possibility to identify those patients having UC or FAP with more
agressive anorectal disease, afftecting more seriously the mucosa, when complete
mucosal removal will be mandatory to get a successful treatment. Furthermore, it
is also important to estimate the possible difficulties to locate the linear staple (or
even a purse string suture) as far and safe as possible, near the pectinate line in
the anal canal, mainly for narrow and deep pelvis. Performing a double staple
anastomosis, surgeon must also have in mind the need of a radical removal of the
rectum and anal canal mucosa, avoiding to perform a ileorectal anastomosis
instead of an ileoanal anastomosis.
The choice between these two technical alternatives would also influence the
decision about the use of ileostomy to protect the ileoanal anastomosis. The need
of stomal construction has been controversial, and generally speaking, it has been
avoided. However, almost all the studies do not consider the type of ileoanal
anastomosis performed. Since double staple technique is a higher anastomosis,
with less tension, ileostomy will not be necessary as a rule.By the other hand,
considering the above discussed particularities envolving handsewn ileoanal
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anastomosis, this kind of procedure should be every time covered by a loop
ileostomy.
Critical analysis of these technical considerations leads to the conclusion that
there are two very different procedures to perform an ileoanal anastomosis. The
double staple technique is an anterior operation, easier to perform, with no
tension in the suture, possibly with better functional results, with the disadvantage
to be a more incomplete treatment of the disease for some patients. The other
one, the endoanal handsewn ileoanal anastomosis is a pull-through operation,
placing the ileal pouch at the level of the pectinate line, being obviously more
difficult and time demanding, not infrequently needing some elongation of the
ileum mesentery with vascular arcades ligations, but with the advantage of
completely removing the anal canal mucosa and treating the disease radically. This
one will be a more aggressive treatment, expected to be related to higher
morbidity rate and should be performed by more experienced colorectal surgeon.
In conclusion, when performing such procedure, the colorectal surgeon must
have in mind that, with the surgical treatment, he has the opportunity to cure the
patient having UC or FAP. To choose an easier technical alternative associated
with better functional results, it must be in acordance with the main objective that
is the erradication of the disease. It must become clear in order to adequately
treat patients having UC and FAP, avoiding excessively high ileoanal anastomosis
and leaving diseased mucosa behind, with a still unknown risk of malignant
transformation, simply because the surgeon is not technically able to safely
perform a pull-through operation, with an ileoanal anastomosis at the level of the
pectinante line.
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Adjunctive preoperative radiation has been extensively investigated over the
last several decades. In the 1950s results of surgical treatment for this disease
showed a high incidence of local recurrence with significant compromise of the
quality of life of patients with unrelenting pelvic pain, infection, and bleeding.
Local recurrence is often a direct cause of death in the majority of patients.
Adjunctive preoperative radiation has considerable clinical and biological merit.
Moderate doses of radiation have been shown to cause significant tumor
shrinkage making curative resection possible, especially in marginally resectable
and unresectable cancer. (Horn, et al, 1990) Even in tumors that appear to be
resectable, the rigid funnel shaped bony pelvis limits the potential for adequate
circumferential surgical margins of resection. (Quirke, et al, 1986; Ng, et al, 1993)
Reducing the volume and bulk of tumor with preoperative radiation allows for
safer resection especially at the pelvic sidewalls. Preoperative radiation can also
sterilize microscopic aggregations of tumor cells that are often present in
lymphatic channels and/or tissue spaces that may not be recognizable during
surgery. This reduces a significant source of tumor spillage and loco-regional
recurrence of disease. (Umpleby, et al, 1984; Keynes, 1961) In the distal rectum
tumor shrinkage allows resections with limited distal margins, enabling enhanced
sphincter preservation options to be considered. (Marks, et al, 1991) An additional
benefit of preoperative radiation is that sterilization of tumor cells in the
para-rectal tissues can also reduce the possibility of disseminating viable tumor
cells during surgery. While showers of tumor cells have been observed in the
peripheral blood during surgery in humans, the clinical significance of such tumor
cell dissemination is unknown but in animal tumor models has been shown to
lead to enhanced formation of metastatic foci. (Hansen, et al, 1995) Preoperative
radiation also has the advantage of greater therapeutic efficacy than
postoperative radiation with equivalent doses. (Mohiuddin, et al, 1994; Påhlman,
Glimelius, 1990) Prior to surgery the blood supply and oxygenation of tumor tissue
is likely to be better preserved. Well-oxygenated tumor cells are three times more
sensitive to radiation than hypoxic cells that are more likely after surgical resection
and development of postsurgical fibrosis. Another potential advantage of
preoperative radiation is that the risk of treatment-related morbidity is lower as
compared to postoperative radiation. (Mohiuddin, et al, 1994; Frykholm, et al,
1989) Surgical exploration of the abdomen often results in adhesions that cause
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Fig. 10-15. Rates of local
recurrence among all patients
undergoing resection, according
to Dukes stage and treatment
assignment. The bars indicate 95
percent confidence limits.
(Swedish Rectal Cancer Trial,
1997).
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loops of bowel to be fixed in the pelvis. These fixed loops of bowel often show
enhanced tissue edema and bacterial invasion, enhancing the risk of severe
radiation complications. With preoperative radiation, small bowel is less likely to
be fixed in the treatment field and therefore less prone to radiation damage.
There are, however, some disadvantages to the use of preoperative
radiation.Tumor shrinkage as a result of radiation can obscure the initial stage of
disease and historically histopathological tumor stage has been considered the most
important prognostic indicator to evaluate outcome of treatment. However, the
recent results of the Swedish multi-center trial (Swedish Rectal Cancer Trial, 1997)
seem to indicate that high-dose, short-term preoperative radiation is beneficial for all
stages of disease as compared to surgery alone and therefore the initial clinical
stages may not be of critical importance as was once considered. It both improved
the long-term survival and reduced local recurrence, compared to surgery alone for
resectable rectal cancers (Figs. 10-15 and 10-16). Selecting early cancers that may do
well with surgery has also been facilitated by the advent of new imaging techniques
with spiral computer tomography, transrectal ultrasonography, and magnetic
resonance imaging, so that accurate clinical staging of disease is easier and
appropriate selection of patients for preoperative radiation is possible. Another
potential disadvantage of preoperative radiation is the delay in surgery. This delay
can be minimized when moderate dose preoperative radiation (2000-2500 cGy) is
All patients

Fig. 10-16. Overall survival among
all eligible patients undergoing
surgery, according to Dukes stage
and treatment assignment. The
bars indicate 95 percent
confidence limits. (Swedish Rectal
Cancer Trial, 1997).
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utilized and surgery can be performed immediately thereafter. However, with the
higher doses of radiation, recovery of normal tissues from radiation effects should
be prolonged for 6 to 7 weeks. Early surgery can be associated with delays in
wound healing, especially if high doses per fraction of radiation are utilized with
short waiting times to surgery. (Frykholm, et al, 1989) It has been demonstrated,
however, that rectal cancers undergo slow tumor shrinkage over several months
following radiation. (Cummings, et al, 1983) A delay of several weeks before
surgery may actually be desirable to allow large tumors to regress fully prior to
surgery. Studies to date have failed to demonstrate any increased risk of metastatic
disease while waiting for the delivery of preoperative radiation or the subsequent
waiting period prior to surgery.
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Early trials of preoperative radiation in rectal cancer primarily used relatively
low doses (< 3000 cGy). Retrospective review of the Memorial Sloan-Kettering
Cancer Center (MSKCC) (Quan, et al, 1960) experience from 1939 to 1951
indicated that patients given 2000 cGy preoperative radiation in one week
followed by surgery had better survival at 5 years than patients treated with
surgery alone (43% vs. 27%). A subsequent randomized study at MSKCC (Stearns,
et al, 1974) failed to substantiate the benefit for preoperative radiation over
surgery alone.

High Dose Preoperative Radiation
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Higher dose preoperative radiation for cancer of the rectum has been utilized
in a systematic fashion only recently. The fear of complications had prevented
surgeons from operating after high doses of radiation and primary anastomosis of
the irradiated rectum is still considered hazardous by many. Several institutional
studies have indicated that high dose preoperative radiation can be delivered
safely and is an effective mode of adjunctive therapy with improved local control
and survival of patients. In the 1970s Stevens and colleagues at the University of
Oregon (Stevens, et al, 1976) treated 97 patients with high dose preoperative
radiation (5000-6000 cGy in 200 cGy fractions over 5-8 weeks). The five year
survival rate in these patients was 53% and compared favorably to the historical
control of 38% treated with surgery only. They noted that none of the patients
receiving preoperative radiation who underwent a curative resection developed a
local recurrence of disease. Pilepich et al, (1978) were able to perform complete
surgical resection in 27 of 44 patients initially considered unresectable, treated to
doses of 4500-5000 cGy in 25 fractions. With a median follow-up of 27 months,
22 patients remained disease free.
More recent studies have used refined clinical staging approaches and have
reported a significantly better result from the use of preoperative radiation. Some
of these single institution data are summarized in Table 10-16. Mendenhall et al,
(1992) delivered preoperative radiation doses ranging from 30 Gy in 3.5 to 4
weeks to 45 cGy in 5 weeks. They reported a marked reduction in the incidence of
positive pelvic nodes (17% as compared to 38%) following surgery alone. The
local recurrence in patients receiving preoperative radiation was 8% (10 of 132)
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Table 10-15. Preoperative studies
Dose

Local failure
(%)

Disease free
survival (%)

Mendenhall, et al, 1992
Kerman
Myerson, et al, 1995
Mohiuddin, Marks, 1990
Haghbin, et al, 1988

30 Gy or 45 Gy
45 Gy
20 Gy or 45 Gy
45-60 Gy
45 Gy

8
4
9.6
15
1

66
66
72
72
66
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Study
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Washington University Experience
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compared to 29% for historical controls with an absolute 5 year survival rate of
66% for patients given preoperative radiation versus 40% for their historical
group, (p=0.0001). No increase in acute or late complications was observed in the
group of patients receiving preoperative radiation. An early report from
Washington University showed, not only a very low rate of local recurrence, but a
significant increase in long-term survival.
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The concept of managing rectal cancer with combined modality therapy at
Washington University in St. Louis follows. Patients at our institution entered a
protocol developed 25 years ago that involved combining preoperative external
radiation with definitive resection for suspected deeply invasive lesions. It is
important to understand that those lesions that were clinically invasive (by biopsy),
yet favorable (small, nonfixed, not deeply ulcerated, not poorly differentiated, less
than T3 by ultrasound), were culled out to be treated with something less than
proctectomy: at first excision and deep coagulation, then endocavitary radiation,
and most recently a combination of external and endocavitary radiation, to be
discussed in a later section.
In our extensive experience using preoperative radiation therapy, no
complications have been attributed to the use of radiation therapy. In particular, no
colostomies have been needed and no leaked anastomoses have occurred that could
be attributed to radiation. One component of the anastomosis, however, must not
have been irradiated. This is accomplished by resecting the entire sigmoid colon and
using the descending colon for the proximal component of the anastomosis or for the
colostomy. We currently use two treatment regimens, each with similar biologic
dosage, but one of which gives the advantage of tumor shrinkage.
Rectal cancers that are suspected of being deeply invasive but are not
significantly tethered to the surrounding tissue and are not histologically poorly
differentiated receive 2,000 cGy of external radiation over a 5-day period and are
then resected early the following week. To understand the biologic effectiveness
of this, one must remember the importance of the time factor in determining the
biologic dose of the radiation. Those cancers that are even more aggressive in that
they are poorly differentiated or are significantly fixed to the surrounding tissue
(clinically not thought to be clearly resectable) are treated with a regimen that we
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believe not only controls tumor deposits in the pararectal tissue, but also allows
tumor shrinkage and increases the chances of definitive resectability. This regimen
consists of 4,500 cGy administered over 5 weeks (25 treatments), a 6- to 7-week
waiting period, and then resection. This latter regimen allows maximum tumor
shrinkage, without waiting so long that the cancer cells begin to repopulate. It is
also chosen, somewhat arbitrarily, as a schedule that allows the acute
inflammatory changes of the radiation to subside; yet it allows the surgery to be
performed before the chronic fibrotic changes of the radiation occur. It has long
been feared that these fibrotic changes might complicate the surgery; however, in
the few cases in which surgery has been significantly more delayed, they have not
been of major consequence. The long-term results of this series are presented in
Table 10-16. They showed that the use of combined preoperative external
radiation followed by definitive surgery significantly increases the long-term
survival, compared to many reports in the literature, and local recurrence of rectal
cancer was essentially eliminated. Of most interest was the fact that the survival
of the B and C lesions was very similar (Fig. 10-17), perhaps indicating that, if this
modality is used, the importance of determining lymph node involvement
pretreatment becomes less critical. A current review of the data, however, again
demonstrates a significantly reduced survival for C (Stage III) as compared to B
(Stage II) lesions. This data leads us to more intensely seek prognostic genetic
markers for colorectal cancer. The statistics also revealed that the 2,000 cGy
regimen was very effective and could be used for invasive cancers unless the
tumor is fixed, poorly differentiated, or extremely large.
Since more radical surgery was not performed in this series, it may be
concluded that preoperative radiation therapy controls the cancer at the peripheral
or tangential margin of resection, and that it destroyed tumor deposits in pararectal
lymph nodes. The series has been ongoing for 25 years. The standard surgical
techniques are not extremely efficient for clearing lymph nodes; therefore, it must
be assumed that involved pelvic nodes were left in some patients, but disease did
not recur because of the effect of the radiation therapy. Analysis of all variables
showed only histologic differentiation and fixation to be of importance (Fig. 10-18).
In the current review, not yet completed, it looks as if lymph node positivity and
depth of tumor invasion on final pathology evaluation (Stage II vs. Stage III) is again
going to achieve major predictive value (Reid, et al, unpublished data).
Table 10-16. Survival and local recurrence of rectal cancer treated by preoperative
radiation and surgical resection
Results
5 year survival
5 year survival (excluding
initially incurable lesions)
Local recurrence

Number of patients (%)
2000 cGy + surgery

Number of patients (%)
4500 cGy + surgery

81
85

73
86

0

1.8

(From Kodner IJ, et al, 1989).
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Fig. 10-17. Survival of
patients with rectal cancer
treated with preoperative
radiation, followed by
excisional surgery
according to the Dukes
classification of the
resected specimen and to
findings made at surgery.
(Kodner, et al, 1989).
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Fig. 10-18. Survival of
patients with rectal
cancer treated with
preoperative radiation,
followed by excisional
surgery according to the
combined variables of
tumor fixation and
histologic differentiation.
Initially incurable patients
have been excluded.
(Kodner, et al, 1989).

391

10-6 ❑ Preoperative Radiation Therapy for Rectal Cancer

After Adjuvant Treatment and Immediately Prior to Resection
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We repeat the tumor evaluation just prior to resection in those patients who
have had the longer course of adjuvant radiation therapy. For the administration of
4,500 cGy and completion of the waiting period, it will be approximately 3 months
from the time of diagnosis to the time of surgical resection. During that time the
tumor should shrink (some disappear completely) and become less fixed. Should the
cancer remain fixed, special arrangements should be made to resect the adherent
structure or to administer postresection adjuvant treatment either in the form of
intraoperative radiation therapy or interstitial radiation therapy. If these options are
not available, the patient should be sent to a center where they are available,
because leaving residual cancer on the pelvic wall will render the patient incurable
and subject to a painful death without good means of palliation. If the cancer is
fixed to resectable structures, plans should be made for extensive resection even if
this involves extenteration, hysterectomy, or sacrectomy. Some, unfortunately few,
long-term survivors are reported, but the morbidity of such procedures is significant.
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The Very Favorable, Yet Invasive, Rectal Cancer
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For many years authors such as Crile and Turnbull, Madden and Kandalaft,
Papillon, and Sischy, have suggested that something less than the radical surgery
of proctectomy could be curative for favorable yet invasive rectal cancers (Fig.
10-19). Morson and associates reported that 10 percent of such patients would
have lymphatic involvement even in the face of a favorable local tumor, and in
these, cure could not be achieved by local destruction alone. The French radiation
oncologist Jean Papillon described a technique of applying high-dose, superficially
effective radiation directly to a rectal cancer via a transanal route, using a device
that fits within a large proctoscope. We began using this technique called
endocavitary radiation in 1981 and found it to be of value in treating very
favorable lesions, usually in poor-risk patients. We attempted its use for palliation
in extremely poor-risk patients with more aggressive cancers and found it to be of
no help. The very high-risk patients continued to be sent for less than
proctectomy. Out of desperation in an attempt to treat these patients, we
combined our experience using preoperative external radiation with the new
endocavitary modality for intended palliation and found that we cured many of
these patients and achieved local control in most.
The protocol for treating good operative risk patients with favorable, yet
invasive, rectal cancers consists of a combination of external radiation (4,500 cGy
in 5 weeks), followed by a 6- to 7-week waiting period, and then 6,000 cGy of
endocavitary radiation to the tumor bed (3,000 cGy per application with the
treatment 2 weeks apart).
The challenge for the future will be the selection of patients for each mode of
treatment. If we can control the tangential margin and the lymphatics using external
radiation and can control the local tumor using various nonresective techniques,
then it leaves us with needing to define only the deeply invasive or biologically
aggressive lesions for radical surgical resection. Our current concept in the overall
management of the patient with rectal cancer is summarized in Table 10-17.
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Endophytic ulcerated, undifferentiated lesion
(>3 cm diameter) with radial penetration
located more than 12 cm above anal verge

Tumor

AK

Exophytic, well-differentiated intramural lesion
(<3 cm diameter) located less than 12 cm above
anal verge

Full-thickness
wall penetration
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Fig. 10-19. Local therapy for rectal cancer. (Kodner, Fry RD, et al., 1993).

Table 10-17. Treatment recommendations for invasive rectal cancer
Favorable (yet invasive)

4500 cGy external radiation (5 weeks)
+ 6000 cGy endocavitary radiation (2 fractions)
Suspected transmural invasion 2000 cGy external radiation (5 weeks)
(nonfixed; favorable histologic + surgical resection (immediate)
findings)
Suspected transmural invasion 4500 cGy external radiation (5 weeks)
(fixed; unfavorable histologic
+ surgical resection
findings)
(after 7-week waiting period)
Poor operative risk or
4500 cGy external radiation (5 weeks)
extensive metastatic disease
+ reevaluation for endocavitary radiation or resection
(1 month after completing external radiation)
(From Kodner, Gilley, et al, 1993).
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Myerson et al, (1995) reported on the results of 251 patients treated with
preoperative radiotherapy at Washington University, including all surgeries, not
just the Section of Colon and Rectal Surgery, as described by Kodner and Read.
The majority (210 cases) of lesions received 4500 cGy/25 fractions with surgery
6-7 weeks later. A selected subset of 41 cases received a short course of 2000
cGy/5 fractions with surgery within 1 week. The short course was reserved for
lesions that needed no regression for adequate resection but which were too
bulky for conservative treatment with endocavitary radiation. The pelvic
recurrence rate was 9.6% overall, with no difference seen between mobile lesions
and those that were deeply tethered or fixed. The good outcome for the deeply
tethered/fixed lesions suggests a strong benefit from the preoperative treatment.
The overall disease free survival at 5 years was 72%. The 41 patients who received
the five fractions preoperatively had only two local failures and no greater toxicity
than was seen with other approaches. The problems noted with wound healing
by the Swedish groups (Påhlman, Glimelius, 1990; Frykholm, et al, 1989; Swedish
Rectal Cancer Trial, 1997) with a larger dose per fraction of 500-550 cGy were not
seen. Ninety-four patients underwent sphincter preserving surgery.
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While low dose preoperative radiation studies showed no increase in
significant acute or late radiation toxicity, high dose preoperative radiation has
raised some concerns in technical difficulty with the surgical resection and delayed
healing of abdominal and perineal wounds. The recent MRC study (Medical
Research Council Rectal Cancer Working Party Study, 1996) and the Swedish
study (Swedish Rectal Cancer Trial, 1997) indicate that there has been no increase
in technical difficulty with the surgical resection following high dose preoperative
radiation. Delay in wound healing has been associated largely with patients
undergoing immediate surgical resection following preoperative radiation as
compared to patients with delayed surgery of 6 to 8 weeks. Higher doses per
fraction may also play a role in delay of wound healing. (Stockholm Colorectal
Cancer Study, 1996) Radiation technique appears to be a major factor for
enhanced complications. AP/PA techniques with large volumes encompassing the
para-aortic lymph nodes have been associated with the high incidence of
complications whereas a four-field technique restricted to the pelvis and
customized blocking with bowel exclusion when possible has reduced the
incidence of complications considerably.

Dose Time Volume
The potential risks of higher doses requires the need to titrate the radiation
dose with a carefully constructed risk-reward ratio based on the extent of disease
and objectives of treatment. Mobile tumors where the intent is to sterilize only the
peripheral area of disease may be treated quite adequately with a dose of 45 Gy
in 5 weeks. On the other hand, fixed cancers where tumor shrinkage is necessary
to allow for curative resection of disease may require considerably higher doses of
radiation. Preoperative radiation can also be combined with systemic
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chemotherapy to provide a dose escalation effect spatially distributing the
toxicities and at the same time improving tumor shrinkage and further reducing
the rate of local recurrence of disease.

RANDOMIZED ADJUVANT TRIALS FOR RECTAL CARCINOMA

NA
T

H

)

A number of important phase III trials have helped to define options for the
adjuvant treatment of rectal carcinoma. In the United States the major multi
institutional trials have tended to focus on postoperative adjuvant care. These
studies have helped to establish the efficacy of 5 FU based chemotherapy with
postoperative radiation, as well as to help refine selection of dosing schedules and
choices of chemotherapeutic agents. In Europe, interest has focused more on
radiotherapy related issues and have helped to establish the efficacy of
preoperative radiation.
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The first randomized trials for rectal carcinoma were conducted in the 1970s
and were trials that compared preoperative radiation with no adjuvant treatment.
Most of these trials either involved small numbers of patients or used doses of
radiation that would be considered inadequate by present standards.
The Veterans Administration Surgical Adjuvant Group (VASAG) conducted
two studies comparing preoperative radiation with immediate surgery. In these
studies the radiation was delivered in 175-200 cGy fractions and the total dose
was low (2000-2500 cGy in one [Roswit, et al, 1975] and 3150 cGy in the other
[Higgins, et al, 1986]). Orthovoltage units were permitted. These studies showed
no survival differences, did not report on local control differences in one case
(Higgins, et al, 1986) and did not evaluate statistical significance of local control
differences in the other. (Roswit, et al, 1975) They did note that there were
significantly fewer node positive cases after the preoperative radiation.
Kligerman et al conducted a randomized trial comparing preoperative
radiation to doses of 4500 cGy with surgery alone. (Kligerman, et al, 1972)
Although they demonstrated a survival benefit which technically achieved
statistical significance, the authors noted that the survival difference between the
two groups was accounted for the by the fact that the surgery alone group was
found to have a greater number of unanticipated liver metastases at operationa
finding that presumably would not have been eliminated by the preoperative
radiation in the experimental arm of the study. Although results were promising
the number of patients in their single institution study was too small to establish
the efficacy of adjuvant treatment.

Preoperative International Trials
In Europe, the trials have focused on preoperative radiotherapy. European
trials have tended to utilize shorter courses of therapy, with higher doses per
fraction than the North American standard of 45-50 Gy in 25-28 fractions. The
European Organization for Research and Treatment of Cancer (EORTC) conducted
a phase III comparison of 34.5Gy/15 fractions preoperatively with surgery alone.
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(Gerard, et al, 1988) As with the North American postoperative studies, this trial
was able to demonstrate that adjuvant radiotherapy provided a local control
benefit. A disease free survival and survival benefit could not be shown. Other
European studies were, however, able to show such a benefit.
In an important series of trials, Swedish investigators have established the
efficacy of a five fraction course of preoperative radiotherapy. The first trial was
conducted in Stockholm and randomized patients to surgery alone or 25.5 Gy in
five fractions followed by surgery within one week. (Stockholm Rectal Cancer
Study, 1990) Early results from this suggested that the preoperative radiotherapy
imparted an improved disease free survival but was also associated with a greater
perioperative morbidity and mortality. The investigators therefore revised the
radiotherapy treatment technique. Initially the protocol called for treatment of the
pelvis and para aortic nodes to the L2 level. AP/PA portals were permitted. The
revised protocol limited the radiation to the pelvis and mandated the use of three
or four field technique. With these revisions there was no significant difference in
perioperative mortality between surgery alone and surgery after radiation.
(Stockholm Rectal Cancer Study, 1990) The preoperative arm showed a
significantly better disease free survival as well as local control, although survival
differences did not achieve statistical significance.
Some have referred to the early Stockholm experience as demonstrating that
their fractionation scheme and preoperative approach are associated with
unacceptable morbidity. (Martenson, Gunderson, 1998) The early Stockholm
experience with portals that encompassed both the pelvis and para aortics
duplicated the early experience at the MD Anderson Hospital with postoperative
radiotherapy to a similar volume. In both cases the problem related more to
volume of treatment than to the dose fractionation scheme.
A subsequent trial by the Swedish Cancer Society compared five fraction
preoperative pelvic radiotherapy with more conventionally fractionated
postoperative therapy (60 Gy/30 fractions/8 weeks postop vs. 25.5
Gy/5fractions/1 week preop). (Swedish Rectal Cancer Trial, 1996) All patients
randomized to the preoperative arm received radiation, in the postoperative arm
only those patients with stage II or III disease received radiation. No chemotherapy
was used in this trial as in the other Swedish trials. A significant improvement in
local control was noted with the preoperative radiation (21% local failure with
postoperative radiotherapy vs. 12% with preoperative radiation, p = 0.02). The
local control with five fractions of preoperative radiation was very similar to that
reported with chemotherapy and 28-30 fractions of postoperative radiation in the
Mayo North Central Trial. The overall survival, disease free survival, and treatment
morbidity, were not significantly different between the two arms. There was a
suggestion of greater transitory perioperative wound healing problems with the
preoperative radiation, but long term morbidity was worse with the postoperative
radiation.
The most recently published Swedish trial was the Stockholm II trial. (Swedish
Rectal Cancer Trial, 1997) This study repeated the randomization of the first
Stockholm trial but with radiotherapy guidelines in place for the duration of the
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trial. The radiation dose was slightly less (25 Gy/5 fractions instead of 25.5 Gy).
With radiation confined to the pelvis and multiple field techniques required and
with a larger number of patients (1168 cases), this last trial was able to
demonstrate a number of important points with statistical significance. The use of
preoperative radiation was shown to significantly improve not only local control
but disease free survival, freedom from distant metastatic failure, and overall
survival. When a subset analysis was performed, preoperative radiation was
shown to improve local control for all stages. This includes stage I tumors. In the
past an argument against the use of preoperative radiation was that patients with
stage I disease would be receiving unnecessary radiation.
As in Stockholm I, the overall survival and local control with five fractions of
preoperative radiation was comparable to what has been seen in the United
States with 28-30 fractions of postoperative radiation plus chemotherapy. The trial
showed that, with 3 or 4 field technique, the perioperative mortality and the long
term morbidity were not increased when compared with surgery alone. There
remained an increase in transitory perioperative wound healing problems in the
irradiated group.
A randomized study of preoperative radiation for rectal cancer from Brazil
(Reis, et al, 1989) reported a 5 year survival rate of 80% in patients receiving 4000
cGy in 20 fractions preoperative radiation as compared to 34% for patients
treated with surgery alone. Local recurrence alone was observed in 2.9% of
patients receiving radiation as compared to 23.5% for patients treated with
surgery. Local recurrence as a component of overall failure was observed in 14.7%
in the irradiated group as compared to 47% in patients treated without radiation.
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The studies to date have established that adjuvant radiation, either
preoperatively or postoperatively, improves the local control for stage II and III
rectal cancer. The most recent Stockholm study also shows that preoperative
radiation can provide an improvement in local control for stage I disease. In
aggregate the studies would suggest thatas a sole adjuvant
modalitypreoperative radiation is more effective than postoperative radiation.

RECURRENT AND LOCALLY ADVANCED DISEASE
Surgery remains the most important aspect of treatment for patients with
locally advanced or recurrent rectal carcinoma. Although responses occur, the
local control of unresectable rectal cancer treated without surgery is
disappointing. With preoperative external beam radiotherapy the pathologic
complete response rate is only about 10% (Myerson, et al, 1995;
Kaminsky-Forrett, et al, 1998) and with concurrent chemotherapy it is about
20-30%. (Minsky, et al, 1992; Videtic, et al, 1998) However, about 30-50% of
lesions are objectively downstaged by preoperative treatment and node negativity
is increased.(Desai, et al, 1996; Rich, et al, 1995) Therefore, the most appropriate
approach for a locally aggressive lesion is to attempt to render it resectable with
aggressive preoperative treatment. Since the response rate is better with
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chemotherapy and radiation than radiation alone, preoperative
chemoradiotherapy is generally advocated for locally advanced disease. Single
institution reports with preoperative radiation and either 5FU Leucovorin (Minsky,
et al, 1992) or protracted venous infusion 5FU (Videtic, et al, 1998) suggest
encouraging results.

ISSUES FOR FUTURE STUDIES
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The most important long term changes in management for rectal cancer may
come from efforts to improve the outcome for the patients with unresectable,
advanced disease. New chemotherapeutic and biologic agents as well as novel
radiation dose fractionation schemes and treatment planning strategies are
currently being investigated at the pilot level at many institutions. It is to be hoped
that these trials will ultimately improve not just the lot of the minority of patients
with poor prognostic disease. If dramatic responses to new treatment approaches
can be identified, this may eventually lead to better quality of life for the majority
of patients who have resectable lesions that are too bulky (by present standards)
to be appropriate for conservative treatment.
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In spite of the new technology - stapler, antibiotics, anesthesia and new
surgical and diagnostic procedures - the prognosis on treatment of the cancer of
the rectum has not changed in the last fifty years. Survival rates of 50 to 55%
seems immutable in all published series. The main cause for those results is the
high incidence of recurrence, either local or widespread. Local recurrence is
directly related to the number of undifferentiated cells and to the grade of wall
invasion. Widespread recurrence depends specifically on the lymphatic spreading.
So any kind of treatment that would diminish the number of undifferentiated
cells and the size or the tumor wall penetration certainly would decrease the local
recurrence rate, lengthening the interval free from cancer and, perhaps, modifying
the long term survival rate.
Pre-operative radiotherapy as complementary to surgery, although
recognized as effective on controlling the interval-free of rectal cancer, has not
been utilized as frequently as expected.1-8
Several aspects are responsible for this9-22 there is no universal consensus
about the total tumor dose ,
1. There is no consensus about the daily dose.
2. There is no consensus about the number of days the irradiation has to be
used.
3. There is no consensus about the interval between the completion of the
irradiation and surgery.
4. There is no consensus about the target volume.
5. There is no consensus about irradiation complications on surgery.
6. And finally, as a consequence of this mess, there is no consensus about
the effectiveness of preoperative radiotherapy on long-term survival rate.
Nowadays, however, some authors have demonstrated that the association of
preoperative radiotherapy to surgery can improve the interval-free period of
cancer and alter the long-term survival rate.23-27
The results obtained in the comparison of the biopsies taken before and after
the radiotherapy, the evaluation of the cellular differentiation and of the Broders
classification, the analysis of the correlation of these results with the incidence of
local recurrence and with the percentage of long-term survival rate, have given us
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a new concept for the preoperative radiotherapy in the patient with cancer of the
low-rectum.
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From 1978 to 1997, a total of 287 patients with rectal cancer were submitted
to preoperative radiotherapy and 227 (79%) of them had a 5-year follow-up. Sixty
(21%) were operated on after 1993, thus having a shorter follow-up period of
observation. Were included in this study only patients with rectal adenocarcinoma
situated between the pectinate line and 10 cm above it.
There was no gender, race and age distinction.
All patients with tumors located between the pectinate line and 4 cm above
it, were submitted to abdomino-perineal excision and those with tumors situated
between 5 and 10 cm, were treated by a colon-anal stapled anastomosis.
Of the 287 patients, 29 (10, 1%) were operated on laparoscopically.
Preoperative dosage of CEA, gamma GT, colonoscopy and abdominal
ultrasound were performed in all the patients to stage the tumor.
Every patient had a biopsy of the tumor taken at the time of the diagnosis
and another one after the completion of the radiotherapy, at surgery. The number
of differentiated cells were exhaustively noted and the results compared, in both
biopsies.
Broders classification was equally observed and the results obtained, before
and after radiotherapy, registered and compared.
Proctoscopy and digital examination were performed at diagnosis and after
the end of the irradiation treatment, immediately before surgery, to evaluate
tumor extension and wall infiltration.
Intrarectal ultrasound was performed in 10 patients; size and infiltration of
the tumor were thus evaluated before and after the irradiation.
Preoperative radiotherapy was performed according to the following scheme:
200 cGy / daily for 4 consecutive weeks up to a total of 4000 cGy, by means
of a Linear Megavoltage Accelerator (25 MeV), in anterior and posterior pelvic
fields. Surgery was performed 7 to 10 days after the conclusion of the
radiotherapy.
Postoperative protocol included periodical examination:
 every 3 months for the first two years, after surgery. Digital examination
(or careful perineal palpation) and evaluation of the CEA were performed
each time.
 every 6 months for the next consecutive three years.
Abdominal ultrasound was performed yearly and colonoscopy every 2 or 3
years.
When clinical assessment suggested local or general recurrence a CT scan or
MR was accomplished.
It was considered local recurrence the appearance of perirectal, perineal or
anastomotic metastasis.
Pelvic recurrence (bladder , prostate or ovarian) was considered generalized
recurrence.
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RESULTS
Biopsy
Cellular Differentiation
At diagnosis the tumors were classified as:
n 38 tumors (13.2%) high grade of cellular differentiation.
n 96 tumors (33.4%) moderate grade of cellular differentiation.
n 153 tumors (53.3%) low grade of cellular differentiation.

Broders Classification
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At diagnosis the tumors were classified as
n 25 (8.7%) Broders I.
n 76 (26.4%) Broders II.
n 110 (38.3%) Broders III.
n 76 (26.4%) Broders IV.

AK

NA
T

H

)

After the radiotherapy, at surgery, the tumors were classified as:
n 80 tumors (28%) high grade of cellular differentiation.
n 161 tumors (56.1%) moderate grade of cellular differentiation.
n 46 tumors (15.9%) low grade of cellular differentiation (Fig. 10-20).
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At surgery, after irradiation therapy, the tumors were classified as:
n 67 (23.3%) Broders I.
n 160 (55.7%) Broders II.
n 51 (17.7%) Broders III.
n 09 (3.1%) Broders IV (Fig. 10-21).
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Fig. 10-20. Cellular differentiation.
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Digital evaluation allows recognition of a tumor reduction in all the patients.
In 89 (31%) patients the tumor mass receded more than seventy percent of its
initial size.
The Intrarectal Ultrasound evaluation in 10 patients, comparing tumor size
before and after radiotherapy, showed that:
n in two patients (20%) the tumor was reduced to a small superficial ulcer.
n in six patients (60%) the tumor receded between 60 to 75%.
n in two patients (20%) the tumor receded between 20 to 30%.
Endoscopically almost all the exophytic tumors were converted into small
ulcers or to a whitish pale fibrosis zone. The majority of the ulcer-vegetating
tumors after irradiation looked like a large superficial necrotic ulceration.
According to Dukes classification, the tumors were classified as:
n 30 (10.45%) Dukes A.
n 155 (53.92%) Dukes B and
n 102 (35.56%) Dukes C.
Of the classified Dukes A tumors, 8 (2.92%) were classified as microscopic
tumors (Fig. 10-22).

Local Recurrence
Of the 287 patients only 10 (3.48%) had a diagnosis of isolated local
recurrence confirmed at the follow-up. Of them, 8 (80%) died from cancer (Fig.
10-23).
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Fig. 10-22. Dukes classification of the tumors
after radiotherapy.
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Of the 227 patients with a 5-year follow-up, 38 (19.8%) patients presented
widespread recurrence:
n 17 (44.7% of the 38) lung metastasis.
n 10 (26.3%) liver.
n 07 (18.4%) disseminated peritoneal recurrence.
n o4 (10.5%) pelvic recurrence.

Long-Term Follow-Up
Of the 287 patients, 227 (79% of the total) had a 5-years follow-up:
n 182 (80.2% of the 227 patients) were alive, with no signs of recurrence
disease.
n 45 (19.8% of the 227 patients) died from cancer.
n 38 (16.7% of the 227 patients) with generalized recurrence.
n 07 (3.0% of the 227 patients) with local recurrence.
n 15 (5.2% of the 287 patients) died of various causes unrelated to cancer.
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Preoperative irradiation for cancer of the lower rectum has been the object of
controversies, specially when survival is discussed1,5,7,8,11,13,15,16,18,20,28 and only a
very few randomized statistic papers are able to demonstrate better long-term
results.27
Recurrence, specially local recurrence, is responsible for the great majority
of deaths in the first two years after surgery. It is well recognized that the
incidence of local recurrence is a direct consequence of the proportion of
undifferentiated cells and of the tumoral invasion of the bowel wall.29 Less
undifferentiated and less invasive tumors tends to have better prognosis.29 So,
hypothetically, any treatment that can reduce the number of undifferentiated
cells will affect the incidence of local recurrence and will certainly increase the
long-term survival rate.
In our series the comparison between biopsies taken before and after
irradiation showed a very important reduction in the number of carcinomatous
(undifferentiated) cells, statistically increasing the number of differentiated cells.
As a fact, the variation in the number of differentiated cells before and after
irradiation was significantly proved; the number of tumors with a high grade of
differentiated cells shows a positive variation of 110.5% after irradiation: 38
patients at diagnosis and 80 patients after radiotherapy, showing an effective
increase in the number of differentiated cells.
At the same time, as a corollary, the number of tumors with a low grade of
differentiated cells had a significant statistical reduction of minus 69.9%: from
153 tumors at diagnosis to 46 after irradiation.
The real significance of this fact is that the preoperative radiotherapy reduced
the number of undifferentiated cells, enough to invert the prognosis of local
recurrence.
Broders classification, in the same biopsy study, revealed a similar aspect :
there was a significant statistical reduction in the number of undifferentiated cells.
Patients with Broders IV at diagnosis changed to Broders III, II and even I after the
irradiation (Fig. 10-24):
04 tumors Broders IV (5.2%) became Broders III.
40 tumors Broders IV (52.6%) changed into Broders II.
23 tumors Broders IV (30.2%) were reduced to Broders I.
09 tumors Broders IV (11.8%) were resistant to radiotherapy.

As a matter of fact, the reduction in the number of undifferentiated cells
because of preoperative radiotherapy had a significant influence in the incidence
of local recurrence.
It is important to observe that of the 10 patients with local recurrence:
n
n

8 were Broders IV, all of them classified as resistant to radiation.
7 (70%) patients of the 8 died postoperatively in the first 18 months after
surgery.
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Fig. 10-24. Broders
IV classification of
the tumors after
radiotherapy.
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2 patients having, initially, Broders IV were reduced to Broders III after
radiotherapy.
n 3 (30%) patients had a satisfactory response to therapy: 2 patients with
anastomotic recurrence were submitted to an abdomino-perineal excision
and 1 underwent a new radiotherapy plus local excision.
But the most important fact was that all the 10 patients with local recurrence
were classified, at the time of the diagnosis, as having tumors of a high grade of
cellular undifferentiation and this cellular aspect was not changed with
radiotherapy. These patients were considered to have radio-resistant tumors.
Generalized metastization occurred in 38 patients:
n 1 (2.6%) had a previous Broders IV biopsy which did not change after
radiotherapy.
n 36 (94.7%) had tumors which were classified as having a low grade of
cellular differentiation at the time of diagnosis and this cellular aspect did
not change after radiotherapy.
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SUMMARIZE
All patients with recurrence belonged to the group with high grade of
cellular undifferentiation that did not respond to the irradiation treatment.
n 10 (21.7% of the 46 patients) had local recurrence.
n 36 (78.2% of the 46 patients) acquired widespread metastasis.
n 8 (17.4% of the 46 patients) had concomitant metastasis (local and
general).
n those tumors were classified as resistant to irradiation .
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Long-term survival rate (5 year follow-up) was of 80.17%: 182 patients out of
227 were alive with no clinical evidence of recurrence after 5 years.
Only 7 patients out of the 10 with local metastasis died from cancer .
Besides the observed fact of a low incidence of local recurrence (3.48%) in
irradiated patients, it was also observed that not all the patients died in the first 2
years of follow-up: 30% of the patients with local recurrence were alive after a 5
year follow-up. The percentage of deaths with local recurrence was of 2.43%.
It is logical to conclude that the irradiation effect, diminishing the number of
undifferentiated cells, not only decreased the local recurrence rate but also
reduced the mortality rate in this kind of recurrence.
Nonetheless, as mentioned above, the incidence of local recurrence depends
also on the tumoral infiltration of the rectum wall.
The results observed in this study confirmed that after the irradiation occurred
an involution of the tumor size and the volume, detectable by digital, endoscopic
and endorectal ultrasound examinations.
So, it is questionable to confirm, but logical to say, that besides the proven
reduction in the number of undifferentiated cells, preoperative irradiation also
produces a diminishing of the carcinomatous infiltration of the rectal wall.
Undoubtedly, both radiation therapeutic effects are responsible for the
reduction of the local recurrencerate and for a better prognosis of long-term
survival rate.
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Preoperative radiotherapy is really effective in reducing the number of
undifferentiated cells and in diminishing the carcinomatous infiltration of the
rectal wall.
Consequently local recurrence rate is decreased and mortality due to local
recurrence declines.

DR

Between 1978-1997, a total of 287 patients with cancer of the lower rectum
was treated by pre-operative radiotherapy. The same irradiation protocol was used
in all the patients: 4000 cGy, 200 cGy/day, during 4 consecutive weeks (anterior
and posterior pelvic fields). Surgery was performed 7 to 10 days after completion
of the irradiation. Statistical analysis of the whole group showed that
pre-operative radiotherapy does reduce the incidence of local recurrence to
3.48%. Moreover, the frequency of undifferentiated cells diminished after
irradiation. Pre-operative irradiation also reduces tumoral volume and wall
invasion, as well as the mortality rate due to local recurrence (2.43%) and alters
long-term survival rate (80.17%).
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The intensive and systematic follow-up of patients submitted to surgical
treatment of adenocarcinoma of the colon and rectum remains a broadly
discussed and controversial issue in the literature. After nearly 50 years of ongoing
discussion, a scheme of systematic follow-up of patients who underwent surgical
treatment for colorectal cancer has been devised,1 most probably for the first
time.
This discussion should apparently be nonexistent, as almost 50% of all
patients who undergo surgery for large bowel carcinoma will knowingly not really
be cured, probably because over 50% are diagnosed only when the disease has
involved regional structures or when distant metastases are present.2
Despite this finding, nearly two thirds of the operations performed on these
patients can be regarded as oncologically curative.3
Admitting that such claim is true, one is compelled to discuss, even if
semantically, that operations described as oncologically curative are either not
really so or the operations we propose and submit our patients to will not yield
better results than those found in the literature.
If an analysis of the treatment of cancer of the colon and rectum is
undertaken, one will note that over the last 30 or 40 years, a number of adjuvant
therapies have been tested and added in combination with the surgical
intervention (chemotherapy, immunotherapy, radiation therapy, cryotherapy, etc.);
however, the curative rates of the disease have remained the same over such a
long period of time.
Except for the inclusion of some technical details and the use of such devices
as the stapler, the resection of metastases, especially hepatic ones, and more
recently the incorporation of the need for the resection of the mesorectum, the
surgical procedure for the treatment of this type of cancer has remained the same
in light of a strictly technical point of view (resection with an adequate safety
margin, previous ligature of trunk vessels, in-block resection, etc.).
We are even tempted to state, after analyzing these commemoratives, that
the fate of a patient with cancer of the colon and rectum lies in the surgery.
Despite all these somewhat pessimistic findings, some authors advocate a
more aggressive approach towards the post-operative follow-up of these patients.
Their claim is that the earlier the recurrence is diagnosed, the greater the rate of
cure after a new surgical intervention. According to them, this will in turn,
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increase the patients survival rate or at least improve the life quality of a large
number of patients. An aggressive approach must be understood as a periodical
and systematic evaluation of patients, who will be submitted to supplementary
inspections, usually without taking their current health status into account.
Other authors are more skeptical as to the outcome of this approach. They
argue that the operational cost of examinations and the psychological stress
which the constant and repetitive follow-up evaluations might cause in patients
would not compensate for the, according to them, poor clinical results.
Their firm position is based on literature data which compel us to at least
reason it out with prudent optimism.
Ekman,4 Kronborg,5 have found that the periodical follow-up visit of operated
patients with clinical and laboratory examinations every 3, 4, 5 or 6 months is not
associated with a significant increase in the diagnosis of recurrence. It is a
well-known fact that the rate of recurrence is around 30%4,6,7 with or without
periodical follow-up examinations of patients.
One of the most interesting and perhaps the best devised reviews on the
evaluation of results of follow-up of patients who underwent surgery for
colorectal cancer was undertaken by Rosen and cols.8 These authors carried out a
metanalysis of 2005 patients and found that, despite the benefits that an earlier
diagnosis of recurrence can bring in once patients can be submitted to a new
surgical intervention with curative purposes, the strict surveillance of patients
submitted to surgery for colorectal cancer did not evidence better five-year survival
rates when compared to patients who were not submitted to strict surveillance or
even those who had no follow-up at all and were re-operated due to symptomatic
recurrence of the disease. Their conclusion is that the primary goal of systematic
follow-up would probably not be to achieve better therapeutical results, but simply
to identify patients regarded as candidates for the treatment.
Despite some evidence towards the fact that recurrences detected through
programmed follow-up could be more easily resected with curative purposes than
those diagnosed solely by the symptoms presented by the patients (39 for 8%),
there is no proof that the diagnosis of recurrence during straight follow-up would
result in increased survival rates. Therefore, it is unclear whether morbidity and
mortality of patients submitted to surgical resection of colorectal carcinoma will be
reduced with follow-up or even if a better survival rate will be attained.
To heat up the discussion on this topic a little more, one might argue that the
cases of symptomatic recurrences are, in fact, and have been since the beginning,
cases of poor prognosis, and as such, difficult to be resected.
These discussions would be purposeless if diagnosed and treated cases still in
the asymptomatic period presented curative results better than those found during
the symptomatic stage; however, this is not actually what happens: only 1,8 to 2%
of all patients (symptomatic and asymptomatic) surgically treated due to recurrence
will not present another case of recurrence within a period of five years.4,9 As one
might note, such figures, regarded as good results, are absolutely insignificant.
Based on this premise, a hypothesis might be raised about the fact that the
best results as to the possibility of performing a curative-oriented resection of the
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recurrence would be linked more largely to the biology of the tumor rather than
an early diagnosis.
Taking into account all the knowledge that has been gathered so far, it is
impossible to tell where the truth lies. Another piece of evidence seems to support
this string of authors regarded as conservative: approximately 50% of recurrence
cases are symptomatic;7,10 therefore, they would be diagnosed by listening to the
patients own complaints, with inspections directed exclusively towards the
definition of this symptomatology, thus preventing submitting all patients, with or
without history of recurrence, to a plethora of examinations which are evidently
unnecessary with patients with a case of recurrence.
Taken in isolation, any of these arguments would be more than enough for
these authors to argue, even with some pessimism, in favor of the real need to
submit patients to strict post-operative surveillance.
This undoubtedly controversial and somewhat passionate issue bears no
pre-established rules. The return to the starting point, the reason of medicine, is
inevitable: patients with their grief reflecting on the core of their families, their
insecurity, and above all, their expectations about counting on their assisting
doctor for support.
When we propose treatment for any individual, we are assuming as doctors,
not only the responsibility for the (surgical) act, but also the future repercussions
which will arise from this act.
It would be easy and at times even tempting to simply inform patients that
they were operated of cancer of the bowel, that their cure rates will be around
50%, and that if they start experiencing these or those symptoms, they are signs
that the disease is not under control and they should then seek their assisting
doctor for re-evaluation.
Our profession demands much more than this. We need to be aware of the
fact that when we act this way we are in fact, placing a sword of Damocles at the
neck of one of our equals. It is not easy to live with this threat day and night,
inquiring oneself, examining oneself, awaiting the lifelong disturbance to set in
any moment.
The psychological structure involving the human being and the repercussion
that will arise from this finding must be considered.
Upon the initiation of the treatment of a patient, we assume a relationship of
a typical work contract, if one is to consider only the legal aspect and if the
arguments of bioethics are not enough to convince us. For this contract we
receive such evident advantages as our fees, to name a few. However, we must
also assume some commitments ruled by the law. One of them, although not
really explicit, would be the psychological support to be offered to patients. One
must find the balance point of this relationship.
From my point of view, it would be inconceivable to submit a patient to a
surgical treatment whose guarantee of cure is 50% a priori, and simply abandon
them at their own fate and with the recommendation that only if symptoms
develop should they seek us again. In fact, we know beforehand that the odds for
this to happen are really high.
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We believe11 that when we discuss this matter, the reasonable thing to do
would be to adopt an intermediate behavior, using the very arguments of the
skeptical ones and those of the ones who are radically favorable to intensive
post-operative follow-up. Unfortunately, one is compelled to reckon what we have
stated before: over the last 30 or 40 years, little advancement has been achieved
regarding the therapeutical results of carcinoma of the colon and the rectum, in
spite of the need to take into account the cases of endoscopically treated
carcinomas situated in the mucosa which are still not normally computed in the
statistical mega-analysis of results.
Despite the fact that they are diagnosed as carcinomas, it should be
considered that these lesions did not leave the endoscopist with any doubts as to
the possibility for them to be treated exclusively through such method.
When Dukes A cases appear in the statistics, as is the case in ours, we are
making reference to cases of lesions endoscopically diagnosed and which for
some reason, resulted in the indication by the endoscopist of colonic resection
instead of polypectomy.
The absolute majority of the statistics published in the literature shows, as in
ours, that patients continue to be operated mostly during an advanced stage of
the disease, which is a decisive factor in the therapeutical results.
All these data combined with our experience gathered during over 30 years
of coloproctological clinic have led me to institute a follow-up program for
patients operated of cancer of the colon and the rectum which took into account
most of these referred particularities.
The first datum to be considered, not necessarily the most important one in
the chronological order, is the fact that approximately 5% of patients submitted
to surgery will have metachronic lesions both in the rectum and in the colon,12
therefore in a number that is higher than that found among the general
population.
A logical teaching to be learned from this finding can be inferred: if a tumor
may develop in a given site of the mucosal area of the bowel, it is very likely that
other tumors may as well develop in any other site which houses this same
mucosa, the rest of this patients large bowel.
The cause for this has not yet been correctly clarified. There is some indication
that the bowel mucosa of a patient with cancer, distant from the site of the
lesion, presents some abnormalities in the constitution of its crypts, in addition to
some cellular alterations.
The existence of this altered mucosa suggests the same explanation for the
presence of synchronic tumors and primarily the increased incidence of adenomas
in these patients.
Whatever the cause or causes are, genetic alterations for example, their
continued presence in the body makes it possible or even easy for other lesions to
occur.
Another datum to be considered is the often forgotten or undervalued fact by
assisting doctors that although a patient has colorectal cancer, they might have or
will probably have another tumor in another organ. In fact, it is necessary to stress
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that such probability is higher when compared to the general population,
especially regarding the breast and the lung.13
The patients immune system and the still obscure tumor/host relationship
and most probably environmental factors which favor the development of the first
tumor could also keep enhancing the appearance of another tumor in another
organ.
The necessity to asses the stage of the disease and whether or not
recurrences are taking place is important not only for doctors but also for patients
and their families.
In some instances this approach becomes of utmost importance as it brings
on social repercussions (the familys budgeting and programming, etc.).
Last but not least, is the need we have as doctors to assess our results and
gather experience for the treatment of other patients.
In light of these commemoratives, we have no doubt as to assert the need for
follow-up of operated patients. The program to be instituted is to take into
account all this evidence, so well defined in the literature.
Before devising a program or protocol of follow-up of these patients, other
considerations are still necessary.
n The program must adopt a series of examinations of really high sensitivity.
n The examinations to be performed must bear good specificity and if
possible, they must not be invasive; they should also be of low cost and
well accepted by both the patient and the doctor.
Based on the above premises, it becomes clear that a protocol which fulfills all
these requirements does not exist. As far as possible, any model of a program to
be instituted must come as close as possible to the ideal one, as it does not exist.
Having defined the need and devised the program, we must answer other
important questions:
n Which tests are really effective?
n How often should inspections be carried out?
The attempt to answer the first questions makes us summarily discuss which
tests are currently used by most authors in the literature.
The following procedures are more frequently used: clinical examination,
testing of the stool for occult blood, biochemical blood tests (hepatic function and
tumoral markers), imaging (x-ray examination of the thorax, ultrasound of the
abdomen, CT scanning of the abdomen and the pelvis, barium enema x-ray
examination and magnetic resonance imaging) and colonoscopy.

TESTING OF THE STOOL FOR OCCULT BLOOD
Some authors regard the testing of the stool for occult blood as a convenient
way to identify tumoral recurrences at the level of the anastomosis. This
procedure has been questioned and considered by many as of doubtful efficacy,
not only for its high number of false positive and negative results but also for the
fact that only a very low number of patients, probably less than 10% present
ulcerative lesion of the mucosa at the site of the recurrence.
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X-RAY EXAMINATION OF THE THORAX
Apart from the frequency of its performance, the x-ray examination of the
thorax can not be questioned due to the real possibility of tumoral recurrences in
the lungs, especially because such recurrences are usually asymptomatic. Some
authors8 recommend inspections every 3 months; others every 15 weeks14 and
probably the majority recommends annual inspections.11,15
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There are no randomized trials showing if the best results regarding early
diagnosis of lung recurrences would be the repetition of examinations every 3, 6
or 12 months.
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Because of the low incidence of these recurrences when compared to those
in the liver, we find it convenient to adopt the following scheme: annual
examinations; if elevated serum CEA is found, regardless of the interval, the x-ray
examination should be repeated.
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recurrences of the lesion or for the previously mentioned possibility of
metachronic tumors, namely carcinomas or adenomas, with an incidence rate of
5% and from 20 to 30%,16 respectively.
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The ideal scheme of re-evaluation of these patients is a topic of persisting
discussion. Not differently, the literature shows broad disagreement among
authors as to the need of carrying out this type of inspection every 3, 6 or 12
months. Interestingly, when this examination is performed each 3 or 12
months,10,15 results regarding the diagnosis of recurrence of the lesion at the level
of the anastomosis are practically the same. In light of this evidence and based
upon our own personal experience, we believe the repetition of the examination
at a 1-year interval during the first five years of follow-up and at a 2-year interval
thereafter until the completion of 10 years would be sufficient and adequate. If
no intercurrences diagnosis of recurrence, presence of adenomas) are observed
after year 10, patients will then become part of the general population, sharing
the risk inherent to individuals within their same age range. Moreover, the
incidence of metachronic carcinomas occurs between 5 and 10 years after the first
surgical intervention.
Should this scheme be accepted, the discussion about achieved results still
persists, even when the objective of diagnosing a lesion, mainly adenomas, was
met.
There is no doubt that the repetition of these inspections will lead to the
diagnosis of a large number of adenomatous lesions; however, there is no
convincing evidence that the excision of these lesions will decrease the incidence
of metachronic carcinomas, which will range, as stated before, from 2 to 5%,
regardless of potential polypectomies performed during follow-up.17
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With the advent and increment of the use of the colonoscope, this type of
examination has been decreasingly used routinely; however, it might be indicated
if colonoscopes are not easily available.
The routine use of ultrasound and CT scanning in the follow-up of patients is
not really useful, as suggested by some authors.18 As a widely discussed subject, a
consensus has been achieved: the routine performance of these examinations is
not suitable, mainly when the equation cost-effectiveness is analyzed,19
considering the worrying number of false negative results.
As to sensitivity, these examinations are dependent on the size of the
metastatic lesion; a negative result for metastasis could induce the assisting doctor
to have false confidence. In addition, cost-effectiveness CT scanning is a limiting
factor in our economical scenario.
Although magnetic resonance is an examination which bears a much greater
power of resolution, it is likewise limited due to financial constraints. We have at
times resorted to magnetic resonance, when other more easily available
propaedeutical resources have failed to detect recurrence despite a highly
suspicious case. Therefore, it would probably be better indicated to confirm a
suspected recurrence, when elevated serum CEA is present, a knowingly sensitive
tumoral marker, mainly for liver metastases, and at times for the lungs, when
unsuccessful tomography and ultrasound have been performed.
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First identified by Gold and Freedman,20 this glycoprotein released by the
tumor is, as suggested by its name, an immunologically inert antigen found in
embryonic tissues. Unfortunately, this antigen should not be used in the scanning
of the general population due to its lack of specificity.
CEA serum levels might be increased in benign lesions as in cigarette-induced
emphysematous subjects. Moreover, it might be altered for other tumors, such as
gastric or breast cancer.
CEA is usually present in the serum of healthy subjects; however, the very low
values found in these individuals differentiate them from patients with colon
carcinoma, mainly in those with metastases.
Although uncommon, false positive results may occur the longer the
follow-up of these patients is. There is no incontestable explanation for this
occurrence. It might be caused by such external facts as cigarette smoking,
ingestion of certain types of foods or even the sign of a small recurrence resolved
by the patients immune system.
With the increase of current worldwide experience about this marker, one
may claim that the CEA is a valuable marker for hepatic metastases; it may,
however, present false negative results for other types of metastases, mainly
pelvic ones.
Values between 2.5 to 5ng/ml are standardized as normal serum levels in
most kits used for CEA testing.
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Although results with values higher than the superior limit should be regarded
as altered and predictors of recurrence with greater likelihood for hepatic
metastases, caution should be taken when analyzing such results.
Initially, factors other than cancer which are likely to elevate serum CEA must
be ruled out. If results remain altered after 15 days from the first test, but with
values close to or at the superior borderline, the repetition of the test after 30
days from the second test may be convenient. If persisting elevated values are
found, an investigation for the site of a potential metastasis is mandatory. Priority
should be given to the liver.
The insignificant margin for error has led to the conviction that persisting
elevated CEA values are predictors of recurrence with a probable hepatic
metastasis.
We have recorded several cases of patients with elevated serum CEA with
persistently negative tests (colonoscopy, imaging, etc.). Clinical deterioration as
well as systematic repetition of examinations eventually confirmed the diagnosis
of a metastasis, thus showing the accuracy of CEA values.
The accumulated experience with this tumoral marker as an auxiliary guide in
the follow-up of patients submitted to surgery for colorectal cancer has yielded
the following claims:
n Elevated preoperative serum CEA values indicate poor prognosis.
n The continuous elevation of postoperative CEA values, as opposed to an
otherwise expected decrease, indicates with a small error margin a severe
21,22
condition with extremely poor prognosis.
Due to such high sensitivity, some authors have suggested the use of CEA as
a guide for the so-called second-look operation.
It has been suggested that the CEA is ultimately the most important marker
of recurrence of the disease; thus an exclusive CEA-oriented follow-up program for
operated patients could be proposed as the sole guide for indication of further
examinations in patients showing elevated values.23
Biochemical blood tests might and should, at times, be carried out.
Hemograms are widely used for evaluation of adjuvant therapies, such as
chemotherapy, or simply as an indicator of a patients hematological status. It
should be noted that persistent anemia per se demands further investigation as it
could be caused by either tumoral recurrence or the presence of metachronic
tumors.
Transaminase, phosphatase and bilirubin blood values are often used to
clinically evaluate a patient who is known to have hepatic metastases or even to
asses deterioration of liver function.
Clinical examination, regarded by us as one of the most important things in
the follow-up of patients, was deliberately left as the last item to be discussed. It is
specially important as it serves as a guide to perform further complementary
examinations.11
In light of all we have so far discussed and learned, considering the literature
our personal experience, we are convinced that the periodical follow-up of
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operated patients is important to diagnose and treat potential recurrences, but
mainly to give psychological support to patients.
Patients need to know that although they are being correctly treated, they
still demand the care of their assisting doctor.
Such empathy to be conveyed during a patients appointment with their
doctor is greatly more valuable than the paraphernalia of modern equipment.
The very fact of being touched by the hands of the one who operated on
them, being listened to during times of distress and above all, being given the
hope to continue living consubstantiates an exchange of affectivity which can not
be expressed through words.
In these moments, after carefully listening to patients, inquiries are made
about symptoms and signs which objectively lead us to consider recurrences (anal
bleeding, unstable bowel movement, abdominal pain, perineal or pelvic pains,
coughing, cephalea, back pains and urinary disorders).
We urge this questioning and propose truly necessary adjuvant examinations.
In order to attain such objectivity, the assisting doctor must comply to a
scheme that considers rigorous clinical observation and also attempts to value
each complaint they might regard as important but which could be undervalued
or go unnoticed by patients.
Physical examination focusing primarily on organs and systems that were the
subject of the patients complaints should follow.
Such general health condition as the conjunctival mucosa hue (anemia,
jaundice), the nutritional status, muscle mass distribution and body weight are
initially analyzed.
Palpable peripheral lymph nodes (inguinal region, supraclavicular pit and
axillary region) as well as skin nodules are of utmost importance.
The palpation of the colon at topographically accessible sites (sigmoid,
transverse and cecum) as well as the palpation of the liver delimitating its costal
margin is done to seek mainly abdominal masses. If these are found, their
characterization (mobility, fixation, painfulness, size, etc.) should follow.
The entire semiologic sequence is repeated upon the examination of the
thorax: palpation, percussion and pulmonary auscultation. Breast examination in
females should be included in the propaedeutical routine.
The vertebral column should be examined with adequate palpation of bones
seeking painful sites.
Rectal examination is mandatory and should be initially done digitally. Low
rectal anastomoses should be carefully palpated for potential recurrences or even
new lesions. Combined rectovaginal touching might also be helpful.
The presence of blood on the gloves demands further investigation.
Based on our personal experience and especially on literature data, a useful
and feasible follow-up of patients who underwent colorectal cancer surgery has
been adopted in the last 10 years in our institution. Useful as it fundamentally
takes into account bioethical aspects in the patient-doctor relationship. As
previously stressed, an adequate clinical examination of patients, the discussion
about their chief complaints, the demystification of some of these complaints, and
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above all, the psychological support considering the unpredictability of this disease
are fundamental topics.
This routine must be repeated upon every patients visit to their assisting
doctor.
Feasible as it does not place any economically restrainable burdens on
patients. Evaluation of serum CEA values is used for further complementary
examinations.
The frequency of these follow-up visits takes some important facts into
consideration.
More frequent observation should be devoted to patients at a higher risk of
recurrence and consequently of poor prognosis (preoperative elevated serum CEA,
poorly differentiated tumors, young patients, operated patients presenting
perforation or obstruction, oncologically non-curative surgery).23
Although there is very little we can do for these patients regarding the cure of
their disease, the primary duty of our profession must be considered: Curing is not
always possible; relieving is!
According to the evolution of the disease, the patients real chances, the
implications of new interventions or even adjuvant therapies must be frankly
discussed with his/her family and at times with the patient him/herself.
Even if good therapeutical results are not achieved, the constant presence of
the assisting doctor serves as a lenitive not only for the family but also for the
patient. The sequence of follow-up visits will depend fundamentally on the
evolution of the disease.
For those patients not included in the previous medical condition, an
alternative sequence of observation considering all the knowledge gathered from
several authors on recurrence rates in operated patients should be adopted.
Several reports indicate that at least 50% of all recurrences occur within the
first year following the surgery and that between 80 and 90% of all recurrence
cases will occur within 3 years of follow-up.11,24 Consequently, patients should be
kept under a much stricter surveillance in this period of time.
We have adopted the following scheme:
Patients should be seen at least once up to 90 days during the postoperative
period. Adequate clinical examination will then be carried out in combination with
digital examination and rigid rectosigmoidoscopy (if anastomosis is within reach)
in order to analyze the anastomosis line and define its height.
A blood test to evaluate serum CEA values and a hemogram are indicated.
Following this initial follow-up revision, patients should see their assisting
doctor at least every 4 months up to three years of follow-up.
Upon each follow-up visit, a hemogram as well as a the testing of serum CEA
values is to be requested, mainly if patients are undergoing commonly practiced
adjuvant chemotherapeutical treatment.
After 3 years of follow-up, the patient should be submitted to re-evaluation
every 6 months up to 5 years of follow-up. Annual reassessments are to be
performed 10 years from the first surgical intervention.
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An annual x-ray examination of the thorax and a colonoscopy is to be done
throughout the entire period of follow-up.
Should elevated serum CEA values be found at any time, other previously
mentioned examinations are indicated according to the potential site of
recurrence. These might even include the so-called second-look operation when
exhaustive complementary examinations have been unable to detect the site of a
recurrence, to the detriment of continuously elevating CEA.
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The ultimate value of follow-up of patients submitted to surgery of the colon
and rectum cancer has been widely discussed and remains controversial in the
literature.
Some authors advocate a more aggressive approach with routine and
repetitive performance of a great deal of examinations. Other more skeptical ones
argue that the extremely poor achieved results as to the actual number of cures of
recurrences would not compensate for the operational cost of examinations and
the psychological stress patients are submitted to.
We have adopted an intermediary approach: In addition to regarding such
type of follow-up as a necessity, complementary examinations are parsimoniously
carried out.
For such desideratum, special emphasis is given to the clinical examination of
patients, which in turn leads to an improved patient-doctor relationship. The
testing of serum CEA values is routinely used as means to assess the need of
further examinations.
Although we know beforehand that the achieved results with any program to
be proposed for the follow-up of patients might be regarded as extremely poor,
specially if such factors as the cure rate for the treatment of recurrences are
analyzed, we believe that our profession is not solely characterized by the art of
curing, but also, and perhaps most importantly, by the art of relieving symptoms
and comforting patients in their distress.
We are doctors. God is God!

1. Wangensteen OH, Lewis FJ, Arhelger SW, Muller JJ, MacLean LD. An interior report
upon the second-look procedure for cancer of the stomach, colon and rectum and for
limited intraperitoneal carcinosis. Surg Gynecol Obstet 1954;99:257267.
2. Latto C, Sofo L, Ippoliti M, Merico M, Doglietto GB, Crucitti F. Prognostic factors in
colorectal cancer. Dis Colon and rectum 1998;41(8):10331049.
3. Makela JT, Laitinen SO, Kairaluova MI. Five Year follow-up after radical surgery for
colorectal cancer. Results of a prospective randomized trial. Arch Surg
1995;130:10621067.
4. Ekman CA, Gustavson J, Hening A. Value of a follow-up study of recurrent carcinoma
of the colon and rectum. Surg Gynecol Obstet 1977;145:895897.
5. Kronborg O, Fenger C, Deichgraeber E, Hansen L. Follow-up after radical surgery for
colorectal cancer: design of a randomized study. Scand J Gastroenterolol
1988;149(Suppl.):159162.

422

10 ❑ Cancer

DR

.R

UP

NA

TH

JI(

DR

.R

UP

AK

NA
T

H

)

6. Welch JP, Donaldson GA. Detection and treatment of recurrent cancer of the colon and
rectum. Am J Surg 1978(135):505511.
7. Cochrane JP, Williams JT, Faber RG. Value of out patient follow-up after curative
surgery for carcinoma of the large bowel. BMJ 1980;281:593595.
8. Rosen M, Chan L, Beart RW, Vulkasin P, Anthone G. Follow-up of colorectal cancer- a
meta-analyse- Disease of colon and rectum 1998;41(9):11161126.
9. Ovaska JT, Jaervinen HJ, Mecklin JP. The value of a follow-up programme after radical
surgery of colorectal carcinoma- Scan J Gastroenterol 1989;24:416422.
10. Torquist A, Ekelund G, Leandoer L. The value of intensive follow-up after curative
resection for colorectal carcinoma- Br J Surg 1982;69:725728.
11. Moreira H. Cancer do colo e reto  acompanhamento dos pacientes. In Perez M,
Sanchez S, Bezerra L: Atualidades em coloproctologia. São Paulo: Ed. Fundo Editorial
Byk, 1996, pp 5668. Carcinoma sincrônico de colo y reto. Rev Esp Enf Digest
1992;81:393397.
12. Cahan WG, Castro EB, Hajudu JJ. The significance of a solitary lung shadow in patients
with colon carcinoma. Cancer 1974;33(2):414.
13. Beart RW Jr, OConnel MJ. Pos-operative follow-up of patients with carcinoma of the
colon. Mayo Clin Proc 1983;58:361363.
14. Safi F, Link KH, Berger HG. Is follow-up of colorectal cancer patients worthwhile? Dis
Col Rect 1993;36(7):636644.
15. Kronborg O. Follow-up after removal of colorectal adenomas and radical surgery for
colorectal carcinomas. Br J Surg 1985;72:2628.
16. Koppel M, Baicar JC, Waekley FL, Shimkin MB. Incidence of cancer in the colon and
rectum among polyp-free patients. Dis Colon rectum 1962;5:439455.
17. Pietra N, Sarli L, Costi R, Ouchemi C, Grattarola M, Perachia. A Role of follow-up in
management of local recurrences of colorectal cancer - a prospective, randomized
study. Dis Colon Ret 1998;41(9):112734.
18. Sugarbaker PH, Gianola FJ, Buyer A, Newman NR. A simplified plan for follow-up of
patients with colon and rectal cancer supported by prospective studies of laboratory
and radiological results. Surgery 1987;102:7987.
19. Gold P, Freedman SO. Demonstration of tumor specific antigens in human colonic
carcinomata by inmunologic tolerance and absorption techniques. J Exp Med
1965;121:439462.
20. Wanebo HJ, Rao B, Pinsky CM. Pre-operative carcinoembryonic antigen level as a
prognostic indicator in colorectal cancer. N Engl J Med 299:448451, 1978. Carriquiry
LA, Pineyro A. Should carcicnoembryonic antigen be used in the management of
patients with colorectal cancer? Dis Colon Rectum 1999;42(7);921929.
21. Bohm B, Schwenk W, Hucke HP. Does methodic long-term follow-up affect survival
after curative resection of colorectal carcinoma? Dis Col and Rect 1993;36(3):280286.
22. Wangensteen OH, Lewis FJ, Tongen, LA. The second-look in cancer surgery. Lancet
1951;171:303307.
23. Ovaska JT, Jaervinen HJ, Mecklin JP. The value of a follow-up programme after radical
surgery of colorectal carcinoma. Scan J Gastroent 1989;24:416422.

10-9
Low Rectal Cancer: Impact of Pre-Operative Radiation
and Chemotherapy on Surgical Treatment.
Hospital das Clínicas of the University of São Paulo
Medical School Experience

NA
T

H

)

Angelita Habr Gama, Pedro M. Santinho B. de Souza,
Ulysses Ribeiro Jr., Fábio Campos, Afonso H.S. e Sousa Jr.,
Wladimir Nadalin, René Gansl, Joaquim Gama-Rodrigues

DR

.R

UP

NA

TH

JI(

DR

.R

UP

AK

The optimal treatment for low rectal cancer still remains controversial. The
preferable initial management for a potentially resectable tumor is usually surgical
resection. However, the incidence of local recurrence after curative surgical
treatment varies in the reported series from 4 to 40%, or even 70% according to
the stage of the cancer and to the center where the treatment is considered.6,26,27
Moreover, infiltrative tumor penetrating the rectal wall presents a significant risk
of local failure and distant metastases when treated by surgery alone.17,19.These
data have encouraged the application of radiotherapy, associated or not to
chemotherapy, in an attempt to decrease the pelvic recurrence rates and to
improve the overall survival. During the last years this adjuvant treatment has been
used for different indications, and among them: 1) for resectable lesions with
direct tumor extension into the perirectal fat (T3 or T4) with or without involved
lymphnodes; 2) for making possible the excision of advanced, apparently
non-resectable lesions.3,5,7,11,20,22,25,27 When used preoperatively this modality
therapy can theorically help the surgeons to convert, in some patients, a planned
abdominal perineal resection (APR) to a sphincter-saving operation.6,9,12,19
A reduction in local recurrences by half or by one third as a result of either
preoperative or postoperative radiotherapy was achieved in four prospective
randomized studies from Europe.2,16,29,30 Postoperative therapy was slightly less
effective than preoperative but this can partly be explained by the fact that more
than 10% of the patients did not receive radiotherapy because of postoperative
complications or because they refused the treatment.
Recently better local control of rectal cancer has resulted in improved five-year
survival. In the Swedish Rectal Cancer Trial, including 1168 patients, the reduction of
local recurrences from 27 to 11% resulted in increasing five-year survival by 10%.29
In this trial a short-term regimen of high-dose preoperative radiotherapy (5x5Cg)
with a three or four fields technique was followed by surgery within one week.
There are evidences in the reported literature that preoperative radiotherapy
is more effective than post-operative. A randomized trial in Sweden comparing pre
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and post-operative radiation without chemotherapy shows significantly better local
control with preoperative radiation.22
The addition of chemotherapy has been used to enhance the effects of
preoperative radiation.3,5,12,18,19,23 The antitumor activity and radiation sensitizer
capacity of 5FU in vitro4,14 and in vivo28 are well established. Several trials are
under way trying to confirm the results of preoperative chemo/radiotherapy. The
optimal chemotherapeutic agents, doses, and schedule of preoperative combined
modality therapy are still under evaluation. Since 1990, the standard
chemotherapeutic regimen for metastatic colorectal cancer is combined
5-FU/leucovorin (folinic acid).20 Prospective randomized studies and a
meta-analysis have demonstrated an improved response rate with 5-FU/leucovorin
compared with 5-FU alone.10 Data from Mayo Clinic/NCCTG revealed that
low-dose leucovorin with 5-FU is better tolerated and as effective as high-dose
leucovorin.21
With the aim of evaluating the impact of combined radio and chemotherapy
on the treatment of potentially resectable low rectal cancer we started a pilot
study in 1991 and the initial results were analyzed in 1996.12 The following end
points were considered: 1) toxicity of this combined modality regimen; 3) clinical
and pathologic response rate and local control; 3) downstaging of the tumor and
its influence on the number of sphincter saving operations; 4) disease-free interval,
pattern of relapse and overall survival.
One hundred and eighteen patients with potentially resectable rectal tumors
histologicaly proven adenocarcinoma and no distant metastases were enrolled
into the study. All patients were evaluated by clinical and proctologic examination,
abdominal computed tomography, transrectal ultrasound and chest radiography.
After two months, they underwent repeated evaluation and biopsy of any
suspected residual lesions or scar tissue.
Therapy consisted of 5.040 cGy (6 weeks) and concurrent leucoverin
(20/mg/m2/day) with bolus doses of 5-fluorouracil administered intravenously at
425 mg /m2/day for three consecutive days on the first and last three days of
radiation therapy. The dose of chemotherapy used was based on the Mayo
Clinic/NCCTG study,27 which the LV and 5 FU dose was 20mg/m2 and 425 mg/m2
respectively, for five days. Minsky19 reported the same scheme of radiation
therapy as in our protocol, but had fixed the dose of LV at 20mg/m2 and 5FU at
325 mg/m2 (based in his Phase I trials) for 5 days; their total dose used per cycle
was LV = 100mg/m2 and for the 5FU = 1625 mg/m2.
Tolerance for the chemoradiation regimen was good. The most common
non-hematologic complication was skin toxicity, which required radiotherapy to be
stopped temporarily in 20 percent of patients. Significant diarrhea and
nausea/vomiting that required temporary interruption of chemoradiotherapy were
seen in 5 percent and 1.5 percent of patients, respectively. Hematologic toxicity
was common by tolerable with 77 percent of patients presenting leukopenia;
however, the median leukocyte count was 3.9/µ and only 5 percent with number
lower than 2.9/µ. Anemia was seen in 33 percent of patients. No patient required
a treatment break or hospitalization for hematologic toxicity.
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Response to radio and chemotherapy in those 118 patients was considered
complete in 36 patients (30,5%). Six patients were immediately operated on after
treatment and no residual tumor was found in the resected specimen. The other
30 were not submitted to operation but instead advised to follow a close
follow-up. Eighty-two patients (69.4 percent) presented incomplete response and
were operated on within two months after treatment. At surgery no additional
technical difficulties or intraoperative complications was observed. The number
and type of immediate postoperative complications (until 30 days), including
anastomotic leaks, did not differ from those observed in our patients treated with
surgery alone.13 The major postoperative difficulty was perineal wound infection
with prolonged healing which was greater than 6 months in 6 patients following
APR. Anastomotic leakage occurred in 5.5% of the patients.
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Late complications related to chemo/radiotherapy such as enteritis and
hemorrhagic proctitis did not occur in that series. Only one patient was
readmitted to the hospital with signs of bowel obstruction, which subsided after
conservative medical treatment. This complications is reported in the literature
variying from 5 to 10% in patients receiving high dose postoperative radiotherapy
as compared with approximately 5% in patients treated with surgery only.1,15
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Downstaging of tumor after radio/chemotherapy was evident, similar as
described previously by others.1,9,25 This regimen might be responsible for the
100% rate of resectability in patients undergoing surgery and free margins in all
resected specimens. It also altered the intended operation in patients with
complete response. Transforming bulky or infiltrative tumors to smaller and
non-infiltrative lesions led a greater number of sphincter-saving operations being
performed without compromising the nature of the operation.
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Investigators at Thomas Jefferson University reported an incidence of local
recurrence of 16% and a survival rate of 79% in 105 consecutive patients
receiving high dose preoperative radiation therapy (4000  6000 cGy) without
chemotherapy followed by radical curative proctosigmoidectomy with CAA for
distal rectal cancer. In the Memorial Sloan Kettering Cancer Center series using a
similar approach in 21 patients, residual tumor within the specimen was not
identified in 10% of patients and 90% underwent resection with CAA. The local
recurrence rate was 5% and local plus distant metastases was 14%. The 3-year
actuarial disease-free survival rate was 69% with a total of 83% of the patients
alive. In the series we present actuarial overall survival was 87% and disease-free
survival was 79.3%.
From 1996 to 1999 additional 51 entered in the same protocol and all
patients of the preliminary series are carefully followed. Complete response for the
whole series of 169 patients was 32 percent (54 patients). Ten of these 54
patients with apparent complete response underwent surgical treatment;
operations performed were: 4 local resection, 3 CAA and 3 APR. Local recurrence
was not observed in these 10 patients during a follow-up of 32 months (3 to 60
months). Distant metastases were detected in three, two died (after 12 and 24
months) and another is alive (50 months after resection of a lung metastases).
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Forty-four patients with complete response were not operated on. Two died
from non-cancer deaths after 17 and 20 months. The others 42 patients are alive,
without signs of recurrence. Thirteen of these patients have more than 5 years of
follow-up and 21 have more than 3 years.
Incomplete response was observed in 115 patients (68%). Eight of these
patients had been considered as complete responders at the first examination
after completeness of the radiochemotherapy; however, during the routine
follow-up, persistence or regrowth of the tumor was identified within 3 to 11
months. This is an important observation since reappearance of the tumor, when
present, occurred during the first year of follow-up.
Isolated local recurrence for the whole group occurred in 8 patients (4.7%),
distant metastases in 11 (6.5%) and local plus distant metastases (4.7%).
For this whole series, there are 148 patients alive: 131 with recent follow-up,
115 are alive without disease and 16 with disease.
Eight-two percent of all patients are free of colostomy.
Crude survival rate was 77 percent and survival disease-free was 65.5 percent.
Our experience with combined up from radio/chemotherapy makes us to
assume some conclusions:
1) The regimen used for radio and chemotherapy is associated to
acceptable side effects.
2) A significant number of patients present a complete clinical and/or
pathologic response.
3) Downstaging of tumor is evident which may be responsible for increased
number of resectability and cancer-free surgical margins.
4) The regimen may spare a reasonable number of patients from surgical
treatment.
5) It enables sphincter-saving management in a significant number of
patients planned to undergo abdomino-perineal excision
6) Although follow-up for the whole group still did not reach 5 years,
preliminary results suggest a reduction in the number of loco-regional
recurrence, reinforcing the concept that infiltrative low rectal cancer may
be treated by some protocol of radio/chemotherapy before a definitive
treatment be stablished.
7) Our experience with this treatment make us try to define patients with
low rectal tumors who may benefits of the preoperative adjuvant
therapy.
The concept of better selection of patients before planning the preoperative
treatment for assessment of which lesions are more or less likely to respond to
radiation alone or to radiation and chemotherapy has become a target to be
studied. High-dose radiotherapy influences long-term bowel function, thus
emphasizing the need for finding predictive factors for local recurrence to exclude
patients with a very high probability for cure with surgery alone and to use
optimized radiation techniques.8 Therefore, the ability to predict biologic behavior
and treatment responsiveness would be a valuable asset in the management of low
rectal cancer. Prediction of biological aggressiveness and treatment responsiveness
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by means of tissue analysis might prove to be invaluable in the management of
cancer patients. If nonresponsive tumors could be identified, these patients could be
spared the significant toxicity, time and financial expenses associated with intensive
therapeutic regimens or would be ideal candidates for novel treatment approaches.
Patients with tumors deemed responsive would potentially benefit from aggressive
treatment. Likewise, patients may be identified who either do or do not require
resection as a component of their therapeutic strategy.24
As is true for many types of malignant tumors, the development and
progression of rectal cancer is a multistep process in which specific genetic events
appear to follow a temporal sequence.6 Given the importance of oncogene and
tumor suppressor gene alterations in this process, it is reasonable to explore
whether such markers may have predictive value for patients with tumors such as
low rectal cancer. Markers should enable accurate and reliable prediction of
cancer prognosis on a case-by-case basis. Utilization of the initial biopsy material is
especially desirable to set the stage for individualizing treatment.24
We utilized the immunohistochemichal technique to determine whether
alterations of the p53 (tumor suppressor gene), MIB-1 (proliferation marker) and
CD34 (angiogenesis) expression correlate with: clinicopathological parameters,
response to preoperative chemo/radiotherapy and survival in low rectal cancer
patients.
Tissue sections from 65 patients, who were enrolled into our protocol of
up-front chemo radiotherapy for potentially resectable low rectal adenocarcinoma
were stained for p53, MIB-1 protein and CD34. All patients received external
beam radiotherapy (5,040 cGy) and chemotherapy (5-fluorouracil + leucovorin).
The complete responders were followed without surgical treatment, while
resection was performed for the partial responders.
p53 overexpression was detected in 34/65 (52.3%) tumors and high
proliferative rate (MIB-1) was observed in 37/65 (56.9%) tumors. Tissue samples
collected pre- and post chemo/radiotherapy exhibited fidelity in p53 status in all
cases.
p53 status and MIB-1 reactivity were correlated with recurrent disease
(p=0.03, p=0.01, respectively), however did not correlate with: age, gender,
T.N.M. stage and residual disease after chemo/radiotherapy.
p53 was associated with diminished overall survival (64.3 vs. 87,7 months,
p=0.03) and disease-free survival (54.3 vs. 81.1 months, p=0.02).
CD34 immunoexpression was low in 48.5%, moderate in 27.3% and high in
24.02%. There was a trend for a better overall survival for patients exhibiting
lower number of vessels (66.34 vs. 78.47 months, p=0.11). CD34 expression was
associated with histologic type of tumors (p=0.03), however did not correlate with
age, gender, grade of differentiation, T.N.M. stage, and residual disease after
chemo/radiotherapy.
Therefore, p53 protein and MIB-1 may be useful as a prognostic marker in
preoperatively irradiated low rectal cancer patients. Angiogenesis detected by
CD34 immunoexpression showed a wide variation among low rectal tumors and
was found marginally related to the outcome.
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Metastatic liver disease remains a challenging clinical problem with an
obscure and poor prognosis and outcome1-20At the time of diagnosis, almost 90%
of patients are considered unsuitable for liver resection.1,2,11-14 For these patients,
expected survival ranges from 4-12 months, with longer survival rates of a mean
of 20 ± 6 months seen in patients who are submitted to locoregional targeting
immunochemotherapy.19,21-34 On the other hand, mean survival for patients
undergoing liver resection is approximately 36 months, with a 5-year survival of
30%.29,30,34-56
The present study has been designed to report our results with a new policy
of two-stage liver surgery combined with neo and adjuvant locoregional
immunochemotherapy, which has been carried out in 32 consecutive patients,
seen and operated upon for advanced metastatic liver disease.

METHODOLOGY
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From September 1995 to June 1999, 32 consecutive patients (20 Male, 12
Female) ranging in age from 36-79 years (mean: 63 ± 4 years) underwent two-stage
surgery for advanced metastatic liver disease at Athens Medical Center, Greece. The
origin of the primary lesion, extent of liver involvement, and the functional
expression of liver before surgery, 25 days following ligation and transection of the
portal vein and 30 days following liver resection, is outlined in Table 10-18.
At admission all patients underwent a screening evaluation of their
general condition and their liver disease. Screening included computed
tomography (CT) of the upper and lower abdomen, magnetic resonance
imaging (MRI) angiography to define integrity of the regional vascular
structures (Figs. 10-25 to 10-32), chest X-rays, bone scan, ECG, and blood test
for tumor markers, CEA, CA 19-9, CA 50, Ht, Hb, WBC, SGOT, SGPT, y-GT,
a1-phosphatase, bilirubin, total serum protein, globulin: albumin serum ratio,
serum cholinesterase, prothrombin time, fibrinogen, APTT, urea, glucose, and
creatinine serum levels.
Laparotomy was carried out under general anesthesia via a bilateral subcostal
incision. We started with dissection of the hepatoduodenal ligament, identification
and isolation of the common hepatic duct, and of the right or left hepatic artery,
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Table 10-18. Clinical characteristics of the 32 patients who underwent two-stage
hepatectomy for advanced metastatic liver disease

>20cm in 7 patients
Serum cholinesterase*
15-20cm in 10 patients Coagulation parameters
a,b,c
> 10cm in 15 patients SGOT
a,b,c
SGPT
a,b,c
*y-GT
a,b,c
Total serum proteins
a,b,c
Albumin:Globulin ratio
a,b,c
Serum bilirubin levels
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Colon (n = 17)
Rectum (n=11)
Uterus (n=2)
Breast (n=1)
Stomach (n = 1)

Liver function beforea and after the firstb
Exploration and following liver resectionc

Tumor size

)

Site of origin of
primary tumor
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*Serum cholinesterase values improved following liver resection.

Fig. 10-25. Metastatic liver disease from breast cancer before liver resection.

a,b,c

Normal
a,b,c
Normal
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Fig. 10-26. Metastatic liver disease from rectal cancer.

Fig. 10-27. Metastatic liver disease from leiomyosarcoma of small intestine.
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Fig. 10-28. Metastatic liver disease from colon cancer.
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Fig. 10-29. Metastatic liver disease from colon cancer. Note the demarcation line after right
portal vein transection.
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Fig. 10-30. MRI angiography of a patient with metastatic liver disease in the right lobe with
IVC compression.

Fig. 10-31. MRI angiography of a patient with metastatic liver disease delineating the
regional vascular structures. Patient presented with local recurrence after right
hemicolectomy for cancer of ascending colon (arrow).
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Fig. 10-32. The SMA gives off the right hepatic artery in a patient with right liver lobe
secondaries.
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depending on whether we intended to identify, isolate and dissect the right or left
main portal branch (Figs. 10-33 and 10-34). In case of a malignant lesion confined
on the right liver, a routine cholecystectomy is carried out facilitating identification
of the main right portal branch. The common hepatic duct being taped with a
vessel loop is lifted up gently. Via a step-by-step dissection towards its bifurcation,
we reach the underlying bifurcation of the portal vein. From this point it is easy via a
further cephalad dissection to reach the level of the right or left portal branch. Via a
gentle dissection of the relevant portal branch corresponding to the liver lobe
occupied by the tumor, we continue with its double ligation and transection.
The intervention is terminated by identification, isolation and dissection of the
gastroduodenal artery, for introduction of an arterial jet port catheter towards the
hepatic artery for immediate locoregional targeting immunochemotherapy. Before
closing the abdomen, a liver biopsy is taken from the tumor for histological
examination and immunohistochemical evaluation. Together with this, another
biopsy is taken from the healthy liver lobe.
Two days later a bolus chemotherapy is initiated using chemotherapeutical
drugs suspended in Lipiodol-Urografin emulsion (Table 10-19). Chemotherapy is
continued for another 3 days using continuous infusion of the relevant drugs via a
pump through the arterial port, in such a way as to cover 78 hours of continuous
transarterial infusion. For another 5 consecutive days, we continue with
locoregional transarterial targeting immunotherapy using Proleukin IL-2, 1ml of
18x106 suspended in 1.5ml. of Lipiodol and 0.5ml of Urografin. The patient is
discharged and re-admitted 20 days later.
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Fig. 10-33. Main right portal branch dissection.
(See Color Plates.)
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Fig. 10-34. Main left portal branch dissection.
(See Color Plates.)

3rd-4th day

5th-10th day

DR

2nd day

2

Mitomycin 0.2mg/m of body surface 5-Fluorouracil 750mg surface
Leucovorin 200mg/m2 of body surface Suspended in
Lipiodol-Urografin 10ml:2ml emulsion
Cyclophosphamide 0.5rng/m2 of body surface
5-Fluorouracil 750mg/m2 of body surface
Leucovorin 200mg/m2 of body surface
In 200ml normal saline given via a pump in the form of 24-hour
transarterial infusion
5-Fluorouracil 750mg/m2 of body surface
Leucovorin 200mg/m2 of body surface
In normal saline 200ml as 24-hour transarterial infusion
Locoregional Immunotherapy
1ml Proleukin 18x106 IU suspended in 1.5ml of Lipiodol and 0.5ml
of Urografin
Given as a bolus injection transarterially

.R

1st day:

UP

Table 10-19. Transarterial chemotherapy  immunotherapy following portal branch
ligation  transection
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During the next admission a complete blood Screening assay including the
same investigations mentioned above is carried out together with a new upper
abdominal CT to define hypertrophy of the contralateral liver lobe and atrophy of
the tumor and the ipsilateral liver lobe, where the relevant main portal branch has
been transected (Figs. 10-35 to 10-43).
Two days later laparotomy is carried out via the initial bilateral subcostal
incision, extended accordingly on the right or left depending on whether we were
prepared to proceed with a right or left hemihepatectomy. Liver resection is
carried out across the demarcation line that was unanimously seen in an identical
way in all patients. Surgical technique is based on standard principles of liver
surgery. The completion of liver resection additionally includes biopsies taken from
the liver remnant to define hypertrophy of the residual liver and the presence of
immuno-response or potential necrosis due to transarterial targeting
immunochemotherapy. All resected specimens are histologically evaluated.
Patients spend a day in the intensive care unit and are discharged after
convalescence with a mean hospital stay ranging from 12 ± 2 days. Before
discharge, all patients have an upper abdominal CT to define size and appearance
of liver remnant (Fig. 10-44A, B and C). One month following surgery,
locoregional targeting immunochemotherapy is carried out in all patients via the
arterial port of the gastroduodenal artery as an adjuvant treatment. For the 1st
year, locoregional immunochemotherapy is carried out every 2 months. For the
2nd year it is carried out every 3 months, and for the 3rd and 4th years, every 4
months. Chemotherapy included:

Fig. 10-35. Tumor necrosis and left liver lobe hypertrophy after locoregional
immunochemotherapy and right main portal branch ligation and transection. Note the
arterial catheter into the gastroduodenal artery (arrow).
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Fig. 10-36. Encapsulation of the tumor mass after main portal branch double ligation and
transection. Lipiodol particles are present within the tumor mass. Note the demarcation line.

0.2mg/m2 of body surface
300mg/m2 of body surface
750mg/m2 of body surface
200mg/m2 of body surface
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5-FU
Leucovorin
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suspended in Lipiodol-Urografin emulsion given as a bolus infusion (10ml of
Lipiodol and 2ml of Urografin).

Fig. 10-37. Left liver lobe metastases from gastric cancer. Locoregional
immunochemotherapy catheter is implanted in the splenic artery. This patient had also
ligation and transection of the left main portal branch.

440

DR

.R

UP

AK

NA
T

H

)

10 ❑ Cancer

DR

.R

UP

NA

TH

JI(

Fig. 10-38. Chemoembolization of metastatic liver disease in the right lobe in a patient with
right hepatic artery branching from SMA.

Fig. 10-39. G phase portography in a patient who had transection of his right main portal
branch, because of large tumor mass confined to the right liver lobe late G.
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Fig. 10-40. Left liver lobe hypertrophy after right main portal branch ligation and transection.
Note the demarcation line all around the tumor mass.

Fig. 10-41. Left liver lobe hypertrophy. Note the demarcation line, the tumor necrosis and the
encapsulation of the tumor mass after right main portal branch double ligation and
transection.
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Fig. 10-42. MRI angiography delineating liver
vascular structures (left, media, right hepatic
vein, portal vein), lVC and aorta. Note that
the main right portal branch is ligated and
transected as shown in the figure (see arrow).

Fig. 10-43. Tumor necrosis and encapsulation of the tumor mass after right portal branch
transection. Note the hypertrophy of the left liver lobe (arrows).
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Fig. 10-44A-C. CT scans of patients with
metastatic liver disease after
hemihepatectomy.
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Chemotherapy is followed by locoregional targeting immunotherapy including
1ml of IL-2 (Proleukin) suspended in 1.5ml of Lipiodol and 0.5ml of Urografin
given the next day and for 10 consecutive days as a bolus infusion on an
outpatient basis.
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Treatment-related toxicity and performance status was recorded for each
individual patient. Blood screening tests, including Ht, WBC, Hb, urea, glucose,
SGOT, SGPT, Bilirubin, α1-phosphatase, CEA, CA 19-9, and CA 50 were carried
out at the end of each course. Upper abdominal CT was carried out every 3
months during the 1st year and every 6 months for the following years.

Histopathology and Immunobistochemistry
Multiple tissue sections of tumor and hepatic parenchyma from both lobes
were examined histologically using routine staining procedures. Paraffin sections,
5mm thick, were deparaffinized in xylene and rehydrated in graded alcohol.
Endogenous peroxidase was blocked by immersing the slides in 1% H2O2 in
distilled water, for 15min, at room temperature (RT), in the dark.
The slides were subsequently immersed in 0.01 M sodium citrate buffer, pH
6.0 and processed in a microwave oven with the power set at 700W for 2 cycles
of 5min each. The fluid level was maintained during the procedure by adding
antigen retrieval solution. The sections were allowed to cool at RT for
approximately 30min and then rinsed in 0.1M phosphate buffered saline (PBS) at
pH 7.4.
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Table 10-20

Antibody

Company Clone

Antigen
retrieval

Dilute

Antibody specificity

Ki67

DAKO

microwave

1 in 50

Nucleus of dividing
cells in all phases of

DAKO

)

UP

AK

CD57
YLEM
IL-2/receptor

H

CD68

polyclonal microwave
1 in 75 T-cells
L26
no treatment 1 in 100 B-cells
monoclonal microwave
1 in 100 Reactive
Blymphocytes
KP1
no treatment 1 in 50 Macrophages and
monocytes
NK-1 (IgM) no treatment 1 in 50 Natural Killer T-cells
Interleukin receptors

NA
T

cell division
(except Go)
CD3
DAKO
CD20
DAKO
HLA-DR
Janssen

polyclonal

NA

TH

JI(

DR

.R

The sections were then incubated with 20% (v/v) normal rabbit serum for
20min at RT. The antibodies (Table 10-20) were diluted in PBS supplemented with
normal rabbit serum (1:200) to the appropriate concentrations and tissue sections
were incubated overnight at 4ºC in a humidified chamber. After washing in PBS,
the sections were incubated with the biotinylated secondary rabbit anti-mouse
antibody, 1:200 (DAKO A/S, Cat# E0354) for 30min at RT, washed again and
finally incubated with Streptavidin-Biotin Complex/HRP (DAKO A/S, Cat# K0377)
for 30min at RT. Diaminobenzidine (DAB) was used as chromogen and finally the
slides were counterstained with hematoxylin.
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There were no operative deaths in this series of patients. Early morbidity
included wound sepsis, in 3 patients and pneumonia in 2. Blood loss was a mean
of 3 ± 2 units, operative time was 4 ± 2 hours, and mean hospital stay was 12 ± 2
days. All patients fully recuperated and were discharged from the hospital without
problems. Treatment-related toxicity was minimal including fever, chills,
leukopenia in 3 patients, and anemia in 2 patients. Survival ranged from 6-46
months (mean: 27 ± 8 months). Follow-up was 100%. Liver hypertrophy was
presenting in all patients and was confined to the contralateral liver lobe.
Five patients developed intrahepatic recurrences along the liver remnant (Fig.
10-45). All were successfully treated by reresection (Fig. 10-46), and are now free
of disease.
Recurrences presented 21, 23, 22, 26 and 27 months following resection. All 5
patients presented with tumor mass > 15cm. Another 2 patients developed lung
secondaries (Figs. 10-47 and 10-48) and 1 patient had lung and bone secondaries.
All are alive and being treated with systemic chemotherapy in addition to IL-2
inhalation therapy with promising results (Figs. 10-49 and 10-50) Patients with bone
metastases undergo radiotherapy and i.v. Disodium pamidronate administration.
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Fig. 10-45. This patient underwent right hemihepatectomy for metastatic liver disease and
she developed solitary recurrence two years later.

Fig. 10-46. Same patient who developed recurrence in the liver remnant and was treated
surgically with re-resection.
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Fig. 10-47. CT scan of a patient with metastatic liver disease who also developed lung
secondaries.

Fig. 10-48. CXR of the same patient in figure 10-47.
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Fig. 10-49. CT scan of the patient after IL-2 inhalation therapy and systemic chemotherapy.

Fig. 10-50. CXR after IL-2 inhalation and systemic chemotherapy regimen.
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Histopathology and Immunohistochemistry
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Fig. 10-51A-B. A moderate or intense fibroblastic reaction was predominantly present in the
periphery of neoplastic infiltrations. (See Color Plates.)
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Histological examination confirmed metastatic disease in all patients. A
moderate or intense fibroblastic reaction was predominantly present in the
periphery of neoplastic infiltrations (Fig. 10-51A,B) Inflammatory reaction
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composed of lymphocytes, plasma cells and histiocytes was observed in some
areas on the boundaries of neoplastic tissue (Fig. 10-52).
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Immunohistochemical labelling revealed that in both lobes the majority of
small lymphocytes were CD3-positive indicating T-cell origin, while some B-cells,
detected as CD57 immunoreactive cells were also present in inflammatory
infiltrate. Preliminary results, in a limited number of tumors examined, suggested a
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Fig. 10-52. Histiocytes observed in boundaries of neoplastic tissue. (See Color Plates.)
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Fig. 10-53A-B. Note differences in the expression of CD68 between the treated lobe and the
control lobe. (See Color Plates.)
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striking difference in the expression of CD68, a macrophage cell marker, between
the treated lobe and the control lobe (Fig. 10-53A,B). Further
immunohistochemical evaluation of inflammatory cells including T-cell sub-typing
and cell immunological activation markers, namely IL-2 receptor and HLA-DR is
underway.
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The present study offers clear-cut evidence of the value of two-stage liver
surgery in dealing with patients suffering from advanced metastatic liver disease.
Indeed, via double ligation and transection of the main right or left portal branch,
corresponding to the ipsilateral liver lobe where tumor mass is confined, we
succeeded to induce atrophy and necrosis of the tumor mass together with the
relevant liver lobe, as well as compensatory hypertrophy of the contralateral liver
lobe. This was combined with neo and adjuvant locoregional
immunochemotherapy.
Furthermore, via immunohistochemical studies before and after portal vein
ligation and after locoregional immunochemotherapy, we evidenced an impressive
accumulation of
lymphocytes and macrophages around tumor cells combined with a pronounced
incidence of tumor necrosis that was spread all over the resected liver lobe.
We attribute the satisfactory results of this study regarding early mortality and
morbidity, operative time, blood loss and hospital stay to our policy of firstly
inducing atrophy of the liver lobe where the tumor is confined with compensatory
hypertrophy and hyperfunction of the contralateral liver lobe. Hypertrophy is the
key factor contributing to optimalization of functional liver expression via which,
even after an extended liver resection, liver function adequately counterplays the
bodys demands concerning post-operative functional liver support.
Indeed, we were impressed by the rate of recuperation of our patients, the
short hospital stay and the minimal post-operative complications and sequelae.
Regarding survival, although our follow-up is short, it seems likely that 5-year
survival is going to be around 70-80% highlighting once again the value of
adjuvant locoregional targeting immunotherapy combined with adjuvant
locoregional targeting chemotherapy.21,22,24,25,28,32,35
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This study included patients suffering from advanced metastatic liver disease
for whom the prognosis was obscure and dismal with limited prospects for
long-term survival, and with most of them considered unsuitable for liver
resection, being condemned to die within 5-6 months.
Following the revolutionary application in the surgical practice of the concept
of liver atrophy-hypertrophy by Masatoshi Makuuchi, after chemoembolization of
the main portal branch in patients suffering from primary or metastatic liver
tumors, a new era in the field of liver surgery is emerging. An era opening up new
dimensions of optimism, new horizons of hope for long-term survival in hundreds
of thousands of human beings all over the world, who otherwise were
condemned to die from a life threatening and ever unbeatable disease within a
short period of time.
We were impressed by the results of Makuuchi and since September 1995,
instead of main portal branch chemoembolization, we started applying main
portal branch transection combined with locoregional transarterial
immunochemotherapy using the transarterial route via an arterial catheter
introduced into the hepatic artery via the gastroduodenal artery. We believe that
via the present approach we are able to combine the advantages of complete
deprivation of portal blood from the liver lobe where the tumor mass is confined
with transarterial administration of chemo- and immunotherapeutical drugs. This
definitely leads to a high incidence of tumor necrosis as not only is higher tumor
microcirculation further impeded (via Lipiodol-Urografin droplets retained in the
microvascular network of the liver space occupied by the tumor), but by achieving
a high tissue concentration of chemotherapeutical drugs that are entrapped in the
Lipiodol-Urografin droplets, a further advanced tumor necrosis occurs, secondary
to regional concentration of chemotherapeutical drugs (Figs. 10-40 to 10-43).
Immunotherapy on the other hand, which has been carried out via regional
application of IL-2, has been seen to be active in both the resected liver lobe and
residual liver. We consider this phenomenon a very important factor that definitely
reduces the potentials for tumor growth and spread in the liver remnant following
liver resection. This hypothesis is supported by the low incidence of intrahepatic
tumor recurrence in this series of patients - 16.3%, which contradicts that
reported in the international literature of 60-70% P < 0.01. According to our
knowledge the present data is the first report in the International literature of the
Combined Complete Portal Blood deprivation of the liver lobe where the tumor
mass is confined with transarterial locoregional immunochemotherapy before and
following liver resection. The present results confirm the safety, simplicity, and
efficacy of this approach.
In conclusion, we believe that this study heralds an additional message of
optimism for patients suffering from advanced metastatic liver disease. Indeed,
not only does it further confirm the enthusiastic results reported by Makuuchi and
others, but also presumes that it might well offer additional advantages in terms
of long-term survival by dramatically reducing the incidence of intrahepatic
recurrence via a more efficient way of active immune response on the liver
remnant which leads to tumor foci necrosis by activated lymphocytes,
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macrophages and monocytes of residual liver. This has been confirmed via
immunohistochemical studies which were carried out in this series of patients.
Present data confirms that main portal branch transection combined with neo
and adjuvant locoregional transarterial immunochemotherapy is a promising
therapeutical alternative for patients suffering from advanced metastatic liver
disease. There is no doubt that via an aggressive multi-disciplinary approach,
yesterdays and todays facts and concepts are dramatically altered towards
tomorrows expectations and possibilities. It appears justified to state that
tomorrow will be better and more promising, for those who are suffering from
advanced metastatic liver disease.
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