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Predictors of surgery outcome for
colorectal carcinoma in the United
Arab Emirates
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ABSTRALT In this retrospective study, 72 patients with colorectal cancer were followed up for a mean
period of 28.2 months. Prediclors of recurrence and survival were determined using slandard analyses.
Univariate analyses identified a group of patients with a shorter time lo recurrence. The mean overall survival
time was 63.2 + 7.7 months and survival time was shorter for younger patients with palliative resection,
lymph node metastasis and peritoneal nodules. In multivariale Gux prupurliunal hazards analysis, the
hazard ratio for positive lymph nodes was 2.54 (95% CI: 1.36-4.79) compared to negative nodes, and for
Dukes' stages A and B compared to stage C it was 0.45 (95% Cl: 0.25~0.81).

Eléments prédictits de I'issue de la chirurgie du carcinome colorectal aux Emirats arabes unis
RESUME Dans cette étude rétrospective, 72 patients atleints de cancer colorectal ont élé suivis pendant
une période moyenne de 28,2 mois. Les éléments prédictifs de la récurrence et de la survie étaient
déterminés & l'alde des analyses standard. Les analyses univariées ont identifié un groupe de patients ayant
un temps de récurrence plus court. La période de survie globale moyenne était de 63,2 + 7,7 mois et la survie
&tait plus courte pour les jeunes patients ayant une résection palliative, une métastase des ganglions
lymphatiques et des nodules péritonéaux. Dans lanalyse multivariée de Cox a risques proportionnels, le
taux de risque pour les ganglions lymphatiques positife était de 2,64 (IC 95 % : 1,36-4,79) par comparaison
avec les gangfions négatifs, et pour les stades A et B de Duke par comparaison au stade C, il était de 0,45
{IC 95 % : 0,25-0,81).
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Introduction

Carcinoma of the colon and rectum ac-
counts for over 150 000 deaths annually
worldwide [/], and studies have shown
that colorectal carcinoma is the ieading
cancer in Western countries. In spite of ad-
vances in adjuvant therapy, surgery re-
mains the only effective treatment for
volurectal carcinoma [2]. Knowledge of
the prognostic factors affecting survival is
important so as to predict the outcome of
the disease and sclect groups suitable for a
particular adjuvant therapy [3]. Some of
these prognostic factors, such as the extent
of penetration of the colorectal wall [4] and
lymph node status, are well known [5].
Other potential factors include colon ob-
struction, type of surgery [6] and histolog-
ical tumour type and grade [7]. Several
schemes have attempted to formulate these
prognostic factors into a uniform staging
system, the most popular being that of
Dukes [7,8]. Over the past few decades
there has been a trend towards a generally
more favourable prognosis for women than
men [9].

The aim of the present study was to
analyse factors of importance tor survival
and recurrence, in order to develop a set of
clinicopathological parameters for predict-
ing the prognosis of colorectal carcinoma
after surgery.

Methods

The study series consisted of 81 patients
with colorectal carcinoma admitted to Al-
Ain and Tawam Hospitals, the two teaching
hospitals in Al-Ain City, United Arab Emir-
ates (UAE), between 1985 and 1995, There
were 55 males and 26 females with a
male:female ratio of 2:1, Their ages ranged
from 13 years 0 85 years with a mean +
standard deviation of 46.5 =+ 12.5 years.

Surgical data

The patients’ files in the surgery depart-
ment were reviewed to obtain the following
surgical data: tumour subsite, type of oper-
ation (whether emergency or elective),
type of resection {whether radical or pai-
liative), lymph node involvement, intra-
peritoneal tumour spread and presence of
liver metastases.

Histological data

The clinicopathological parameters studied
for prognostic value were age, sex, resec-
tion procedure, tumour size, depth of inva-
sion, nodal involvement, differentiation
gradc and p53 expression.

Immunohistological staining

Using a monoclonal antibedy (mAB)
against p53 protein, Pabl1801 (Oncogene
Science Incorporated, Manhasset, New
York). we performed avidin-biotin complex
immunoperoxidase staining to detect bound
p33 mAB [/{)]. After deparaffinization and
elimination of endogenous peroxidase acti-
vity, p53 mAB was incubated overnight at
room femperature. After being washed in
phosphate-butfered saline, sections were
incubated with biotinylated horse anti-
mouse immunoglobulin G antibody and
subsequently with avidin-biotin-linked per-
oxidase. The substrate used for detection
of p53 mAB binding was 0.05% 3,3 dia-
minobenzidine with 0.01% hydrogen
peroxide. Sections were scored as positive
if a distinct nuclear immunoreaction for
p53 was found in the identifiable tumour
cells.

Histological tumour typing and degree
of tumour differentiation was carried out
according to Jass et al. [//]. Staging of the
tumour was by Dukes’ method [&] into
stage A (tumour limited to the bowel wall
with no lymph node metastagis), stage B
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(tumour infiltrating the bowel wall com-
pletely with no lymph node metastasis) and
stage C (tumour with regional lymph node
metastasis irrespective of the degree of
bowel wall infiltration).

Surgical margins

These include the proximal and distal mar-
gins as well ag the radial margins and were
assessed according to de Haas-Kock et al.
[12].

The patients were followed for 6-120
months, with a mean of 28.2 + 3 months.
The dates of death due to cancer, and local
or distant recurrence, were recorded. Lo-
cal recurrence was defined as tfumour re-
currence within the initial tumour bed, op-
erative field, anastomosis or structures
adherent to the primary tumour [/3]. The
survival analysis excluded 8 patients lost to
follow up and one patient who died within
30 days of surgery. Thus the tollow-up
data were available for 72 of the 81 pa-
tients.

The Student -test was used 1o ascertain
the significance of differences between
mean values of two continuous variables
[74]. Survival curves were determined by
the Kaplan—Meier method, and differences
in survival compared by the log rank test.
Multivariate analysis by the Cox model of
proportional hazard was used to incorpo-
rate all the explanatory variables, Forward
stepwise procedures and likelihood ratios
test were used to select independent vari-
ables with the greatest prognostic value.

Results

Operative data

Of the 81 colorectal carcinomas, 28 were
located in the right colon (35%), 22 in the
left colon (27%) and 31 in the rectum
(38%). The operations were elective in 69

patients (85%), while 12 patients (15%)
underwent emergency operations. Tumour
resection was performed for 72 patients,
56 of which were potentially curative
(78%) and the remaining 16 cases palliative
(22%). In 48 patients (59%0), there was in-
volvement of local lymph nodes. Intraperi-
toneal metastatic nodules were detected in
19 patients (23%) and liver metastases in
15 (19%).

Histopathological data

Mucoid carcinoma was diagnosed in 8 tu-
mours (10%), and the remaining 73 tu-
mours were classic adenocarcinomas
{90%). They were classified as well differ-
entiated, grade 1 in 29 cases; moderately
differentiated, grade 2 in 37 cases; and
poorly differentiated, grade 3 in 7 cases.
The distribution of Dukes’ staging of the
tumours was as follows: stage A, 5 cases
(06Y0); stage B, 28 cases (35%); and stage
C, 48 cases (59%). The proximal or distal
surgical margins were involved in 6 of the
72 resected tumours (8%}, while the lateral
margins were involved in 16 (22%).

Recurrence
The relationship between the time to recur-

- rence and other variables is given in Table

1. This table shows that the mean time to
recurrence was significantly shorter for
patients aged below 40 years than those
aged 40 years or over (P < 0.05). It was
also shorter for patients treated as an
emergency in comparison to those treated
electively (P < 0.001), and for patients with
local lymph node involvement (P < 0.05).
Neither sex nor tumour subsite affected the
recurrence time. Regarding the patholo-
gical factors, the recurrence time was
significantly shorter for mucoid than non-
mucoid carcinomas (P < 0.001) and for
late Dukes’ stages than earlier stages (F <
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Table 1 Relationship between mean time to
recurrence and clinicopathological findings
by univariate analysis

Variable Meants P-value
{months)

Sex NS
Male 49.8+20.2
Female 807+254

Age (years) <0.05
<40 275+11.8
>40 5891243

Tumour site NS
Right colon 62.8+23.1
Left colon 4881229
Ractum 280134

Type of operation <0.001
Elective 6321270
Emergency 212 +131

Lymph node <0.05
Negative 646 £36.5
Positive 3132187

Tumour type <0.001
Adenocarcinoma 56.5429.2
Mucoid carcinoma 228 £+20.4

Tumour grade NS
1 5481253
2 5421240

Dukes’stage <0.01
AsB 6931272
Cc 224127

Proximal and distal margins <(.01
Negative 57.1124.2
Paositive 1899+123

Lateral margins <0.01
Negative 60.5+29.0
Positive 19.9+12.0

pS&J status N3
Negative 4441223
Positive 55.6+24.2

§ = standard deviation.

NS = nof significant.
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0.01). Cases with positive proximal or
distal margins and lateral margins showed a
significantly shorter recurrence time than
those with negative margins (P < 0.01, P <
0.01 respectively).

Survival

The mean overall survival time was 63.2 =
7.7 months. At the end of the follow-up pe-
riod, 32 patients showed no evidence of
disease, 27 had died of cancer and 13 were
still living with the disease. Correlation of
survival time with the surgical and patho-
logical variables is shown in Table 2. The
mean survival time was significantly short-
er for patients aged 40 years or under (P <
0.05). Patients treated by palliative resec-
tion had a highly significant shorter surviv-
al than paticnts who underwenl potentiaily
curative surgery (P < 0.001). The mean
survival time was significantly related to
lymph node status, peritoneal spread, liver
metastasis and Dukes’ staging (P < 0.001
for each factor). The mean survival time
was also significantly shorter for patients
with poorly differentiated tumours than
those whose tumours were well differenti-
ated (P < 0.01). Although patients with in-
volvement of the proximal, distal and/or
lateral surgical margins showed a shorter
mean survival time, this was of tow signif-
icance (P < 0.01, P < 0.05 respectively).
Figures | and 2 show the Kaplan—Meier.
survival curves for lymph node and p53
status respectively. Both predictors were
significant as shown by the log rank test (P
< 0.001 for lymph node positivity and P <
0.02 for p33 protein expression). In the
Cox proportional hazards analysis, only the
presence of lymph nodes and Dukes” stag-
ing were significant by the hazard ratios.
The hazard ratio for positive lymph nodes
was 2.54 (95% CI: 1.36-4.79) compared
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Table 2 Relationship between mean survival time and clinicopathological findings by

univariate analysis

Variable Meants P-value Variable Meants P-value
(months) (months}

Sex NS Liver metastasis <0.001
Male 50.0+19.7 Negative 78.01236
Female 86.8+28.1 Positive 16.7+9.6

Age (years) <QUs tumour type NS
<40 3341118 Adenccarcinoma 72741239
> 4() 709+243 Mucoid carcinoma 294+ 13.0

Tumour sife NS Tumour grade <0.01
Right colon 8741378 1 8451285
Left colon 51.31£233 2 55.9120.0
Rectum 3002217 3 1471105

Type of operation NS Dukes’stage <0.001
Elective 7211285 A+B 64.21+28.0
Emergency 39.8+199 C 3231150

Type of resection <0.001 Proximal and distal margins <0.05
Curative 89.8+29.2 Negative 7841305
Palliative 21778 Positive 327171

Lymph node <0.001 L ateral margins
Negative 9581278 Negative 80.2+24.0 <0.01
Positive 3381149 Positive 29.0+157

Peritoneal nodules <(.001 p53 status
Negative 8541231 Negative 6494250 <002
Positive 157 +13.7 Positive 33.3+159

s = standard deviation. NS = not significant.

to ncgative nodes, and for Dukes’ stages A
and B it was 0.45 (95% Ci: 0.25-0.81)
compared to Stage C.

Discussion

Patients’ age and gender

Our results show that younger patients had
an earlier recurrence and poorer survival
compared to older paticars. These data are
in agreement with several published studies
[£5,16]. It is possible that young patients

with colorcctal cancer posscss some ge-
netic alterations which may be related to a
more aggressive tumour behaviour.

The prognostic importance of sex has
been evaluated in a few studies. Fernandez
et al. and Chapuis et al. [9,/7] found a sig-
nificantly better survival rate in females
than males, but this result was not con-
firmed in our study nor in some others
[15]. Wiggers et al. reported that neither
age nor sex had prognostic significance for
survival {18].
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Tumour site

Although it is widely accepted that the loca-
tion of rectal cancer has an effect on pa-
tient outcome [/0], the prognostic value of
tumour location in the case of colon cancer
remains controversial. In one large study,
lesions located in the left colon had the
most favourable prognosis, whereas those
sitnated in the sigmoid colon and rectum
had the worst outcome [/9]. Another series
showed that left-sided lesions had a greater
propensity for late recurrence [20]. Our
study showed that both mean time to re-
currence and mean survival time were
shorter for rectal cancer than for more
proximal cancers.

Type of surgery

The results of our study showed that pa-
tients who underwent radical resection had
a significantly longer survival compared to
those treated by palliative resection (Table
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Figure 1 Kaplan—Meier survival showing the
effect of lymph node involvement.

2). This observation is supported by Poeze
et al., who urged that radical resection
shonld always be performed if technically
feasible [27]). We also demonstrated that
the mean time to recurrence following
emergency colorectal cancer surgery was
significantly shorter than after elective
surgery. This is in agreement with Ander-
son et al. who attributed this difference to
the fact that emergency patients usually
undergo palliative rather than curative
resection [22].

Histopathology

The production of mucin by colorectal car-
cinomas is reported to be associated with a
high local recurrence rate and short surviv-
al [23}. Our results concur with this. Um-
pleby et al. sugygesied that this association
was due to the tendency of mucinous tu-
mours to be associated with a more ad-
vanced stage and local fixation than non-
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Figure 2 Kaplan—Meier survival showing the
effect of p53 protein involvement.
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mucinous tumours [23]. We also found
that patients with poorly differentiated tu-
mours had a shorter mean survival time
than well-differentiated tumours. These
data concur with a previous study [/]].
The well-established observation that tu-
mour penetration assessed by Dukes’ sta-
ging has prognostic significance is also
supported by our study [24]. We observed
a frequency of local recurrence of 16%,
while the reported frequency in the lite-
rature varies between 6% and 50% [/3].
The variation in local recurrence may be
due to unsuspected involvement of the
lateral resection margins rather than the
proximal or distal margins. This suggestion
is supported by our results.

Metastasis

Our study confirmed the well-known prog-
nostic significance of lymph node (Figure
1) and liver metastasis, In addition, we not-
ed that the presence of intraperitoneal tu-
mour spread is significantly associated
with shorter survival. This prognostic fac-
tor in colorectal carcinoma has been repor-
ted in very few studies [25]. Our study also
confirmed the previously reported delete-

rious effect of p53 expression on patient
survival (Figure 2) [26].

Conclusion

To conclude, tumour and surgery-related
factors, including patient age, type of sur-
gery (eleclive or emergency), type of re-
section (curative or palliative), tumour type
(mucoid or non-mucoid), degree of tumour
differentiation, stage of tumour infiltration
{according to Dukes’ classification), resec-
tion margin involvement (proximal, distal
and lateral margins), lymph node status,
liver metastasis, peritoneal spread and ex-
pression of p53 protein, can predict the
outcome of patients with colorectal cancer.
These factors can help to identify patients
at higher risk of cancer recurrence and
shorter survival for whom adjuvant therapy

{chemotherapy and/or radiotherapy) may
be helpful.
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