70

Favourable Outcome After Resection for Contained Malignant Colorectal Perforation
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Background: Perforation in colorectal cancer occurs due todirect perforation from or from
proximal colon rupture. This study was aimed at documenting our experience with
malignant colorectal perforation and to establish trends in presentation. Analysis
of ongoing database of all patients with colorectal cancer in the KwaZulu-Natal
State Hospitals established since 2000 was undertaken. The Setting was the
Colorectal Unit in a tertiary centre

Patients: All patients with malignant perforation were extracted from the database and
analyzed. Data collected included demographics, presentation, treatment, outcome, and
follow-up. The main outcome measure was the In-hospital mortality

Results: By the end of 2012, the database was then comprised 1425 patients, of whom
48 (3.4%) were found to have malignant perforation. The Male-to-female sex ratio was 1:1,
and age (mean + SD) was 54.5+ 15.6 years. Perforation occurred in 3%, 2%, 4%, and 5% of
Africans, Indians, Coloureds, and Whites respectively. The disease distribution was right
colon (15), descending colon (5), hepatic flexure (1), sigmoid (21), and rectum (6). Twelve
patients with intestinal obstruction required emergency resection (25%). The rest
underwent elective resection with the perforation discovered either at operation or at
histopathologic analysis. One, 19, 23, 5 patients had Stage 1, 1I, III, and IV respectively.
There was no postoperative mortality. Only 6 patients had early disease and were deemed
not to require adjunctive or palliative therapy. Patients were followed up for 14.6 + 19
(range 1-94) months. Seven patients were lost to follow up, and two are confirmed dead. Up
to now four of the 39 evaluable patients have developed metastases.

Limitation: Inadequate follow-up data

Conclusion: Malignant perforation occurs in about 3% of colorectal cancers in our
geographical area of Southern Africa. The sex distribution and prevalence is the same in all
population groups. Disease distribution follows general norms. Interestingly the
perforation rarely leads to peritonitis. There was no postoperative mortality in this cohort.

Keywords: colorectal cancer, malignant perforation, Hartmann'’s procedure, emergency
colectomy, South Africa.

Introduction

Carcinoma of the colon and rectum accounts for about 1.2 million new cases worldwide 1, and it
is the third most common cancer in men and second most common in women.Colorectal cancer
ranks second in terms of both incidence and mortality in more developed countries such as the
USAZ. While this cancer is estimated to account for 9.4% of all cancers worldwide, it appears to
account for only 2.5% of all cancers in Africa 3.

Up to 30% of patients with colorectal carcinoma present with complications, the most common
being obstruction and perforation 48, of which 2-10% are due to perforated colorectal
cancer®11, Perforation in colorectal cancer occurs due to either direct perforation from tumour
necrosis or from proximal colon rupture or blow-out from an obstructed tumour and a
competent ileo-caecal valve producing a closed-loop obstruction 10-12.Greater morbidity and
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mortalityhave been reported for perforated colorectal cancer 5 6 10. 13, The criticism of these
previous studies is that they did not clearly describe the mechanism of perforation namely free
vs contained or perforation at the tumour site vs proximal perforation!0. There are few, if any,
studies specifically dedicated to contained colorectal perforation. The author hypothesized that,
when considered in isolation, contained perforation of colorectal cancer has a favourable
outcome and that the previously quoted high mortality may have been due to the failure to
differentiate between contained and free perforation.

The aim of this study was to establish clinicopathological trends in patients with contained
malignant perforation of colorectal carcinoma and to document outcome in our geographic
setting. The main outcome measure was in-hospital mortality.

Patients and Methods

The colorectal cancer database in the KwaZulu-Natal Province was established in 2000 and is
still on-going!4. All patients with colorectal carcinoma attending all KwaZulu-Natal Hospitals are
referred to the Colorectal Unit at Inkosi Albert Luthuli Central Hospital where they areseenin
the Multidisciplinary Clinic. All patients with pathologically proven malignant perforation were
extracted from the database at the end of 13 years and analyzed. Data collected included
demographics, presentation, staging, treatment, outcome, and follow-up.For the purposes of this
study, the UICC staging was used.

Diagnosis of perforation was made either on the basis of gross operative findings and confirmed
by histology or entirely on pathologic review and histopathology. A free perforation was defined
as a perforation into the peritoneum with localized or generalized peritonitis. A contained
perforation occurred into a confined space localized by peritoneum, omentum, or bowel. Data
were collected on a dedicated proforma. Data were analyzed using Ms-Excel, in which different
ethnic groups were compared. Continuous data are presented either as mean and standard
deviation or median values (range). One way analysis of variance (ANOVA) was used to
compare ages of the different population groups.

Ethical approval was obtained from the Biomedical Research Ethics Committee of the University
of KwaZulu-Natal.

Results

At the end of 2012,thedatabase comprised 1425 patients (495 Africans, 569 Indians, 64,
Coloureds and 297 Whites).Of these 48 were found to have malignant perforation (3.4%)
comprising patients of African (16), Indian (15), Coloured (2), and White (15).There were
24males and 24 females. Mean age at presentation was 54.1 + 15.1 years. The median
age(range) was 40.5 (19-68), 56 (38-73), 56.5 (54 - 59), and 66 (39-82) years for Africans,
Indians, Coloureds and Whites respectively. The age of presentation tended to be less in
patients of African descent (African vs White, p<0.0001, Indian vs Coloured vs White, p =
NS).Clinical manifestations included abdominal pain (19),abdominal distension (12),change in
bowel habit (12),loss of weight (7), abdominal mass (6),rectal bleeding (5), vomiting (5), and
loss of appetite (5).

Procedures undertaken are shown in Table I. The perforation occurred at the site of the tumour
and was contained in all; none of the patients presented with localized or generalized
peritonitis. The most common site of perforation was the sigmoid colon (21) followed by the
right colon (15), rectum (6) descending colon (5), and hepatic flexure (1). Twelve patients
(25%) presented with colonic obstruction and the perforation was discovered at the time of
emergency resection. The rest of the patients underwent elective surgery with the perforation
discovered either at operation or on pathologic analysis.
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The majority presented as stages II (19, 40%) and III (23, 48%). Only 5 presented as stage IV
(10%) and one as stage I (2%). Figure 1 shows the comparison of staging for the perforated
tumours and the entire cohort of 1425 patients. Of the perforated cancers, 45 patients had
moderately differentiated carcinoma, while one each had mucinous, poor, and undifferentiated
carcinoma. No patient had peritoneal carcinomatosis or peritoneal metastases.Three patients
had a resection with residual microscopic disease (R-1 resection)at the circumferential margin

(6.4%). All proximal and distal margins were free of tumour. There was no postoperative
mortality.

Six patients did not present for treatment at the Oncology Clinic and have been lost to follow-up.
Six other patients were deemed not to require adjunctive or palliative therapy because of good
prognostic features. The rest received adjuvant chemotherapy. Patients were followed for 14.6
+19 months. Two patients have been confirmed dead due to disease progression. Four of the
other 34 patients have developed metastases to date.

Table 1. Procedures Undertaken in 47 Patients with Colorectal Cancer Perforation.

Procedure No %
Sigmoid colectomy 18 38
Right hemicolectomy 15 30
Left hemicolectomy 4
Anterior resection

Subtotal colectomy
Abdomino-perineal resection
Extended right hemicolectomy
Extended left hemicolectomy
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Figure 1. Comparing the age distribution of patients with contained perforation compared to all
patients with colorectal cancer.

Discussion

This study demonstrated that contained neoplastic perforation occurred in 3% of patients with
colorectal cancer with no peritonitis confirmed at the time of surgery and no in-hospital
mortality. This rate falls within the 2.6 - 10% reported in the literature> %12 15.0nly 27%
required emergency operationbecause of associated malignant large bowel obstruction.
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The mean age of 55 years noted in this series is considerably less than the 63-72 years reported
in the world literature?® 1116, Interestingly, the age at presentation for Africans was the youngest,
being about two decades younger than the world literature, while White patients were the
oldest at presentation, again in agreement with the world literature. These population
differences in age distribution mimics that seen in the general population of patients with
colorectal cancer in KwaZulu-Natal, where Africans were a decade younger than the other
population groups!+.

As seen in most series!? 16 the sigmoid colon was the most common site of the primary lesion;
this incidence differs the general disease distribution of colorectal cancer in the world literature
and in south Africa 4, where the rectum is the most common site. The greater tendency for
perforation in the sigmoid colon compared to other regions is unknown but may be related in
part to the narrower diameter of the lumen. There was no difference in sex distribution, and
moderate differentiation was a finding in all except three patients; similar observations have
been made by others?0.

In contrast to obstructing colorectal cancer which has been repeatedly shown to be associated
with advanced disease? 13 17,reports on perforated colorectal cancer have yielded conflicting
results. Some studies have suggested a greater incidence of metastatic disease, moreadvanced
disease stage, and greater residual tumour burden at the time of presentation for perforated
colorectal cancer 6 812 15 16, 18, 19 Other studies have shown perforated cancers to be less
advanced compared to obstructing cancers % 10.The reason for this difference may be related to a
presumed longer time required to cause obstruction, resulting advanced stage at diagnosis,
compared to the shorter time needed for tumour necrosis which appears to be the basis for
perforation 10.

The operative treatment of colorectal cancer with or without a contained perforation or
obstruction depends primarily on the location of the lesion and the ability of a given patient to
tolerate the procedure 20 21, Circumstances which may lead to the modification of the surgical
procedure are the presence of free perforation with peritonitis or the presence of obstruction in
addition to perforation which may lead to changes on the calibre of the proximal bowel thereby
potentially affecting the safety of an anastomosis. A segmental colectomy following oncologic
principles suffices in the majority of cases with contained perforation. Subtotal colectomy with
primary anastomosis may be considered for patients with left-sided perforation associated with
obstruction which may lead to distension and ischaemia of the proximal colon; this approach
relieves the obstruction (and its occult or obvious perforation) as well as the proximal
distended colon or ischemia?2-24, Otherwise resection of the neoplasm with proximal colonic
diversion and a Hartmann'’s procedure may be indicated if there is local peritonitis. All patients
in this series, however, were able to be managed by colectomy and primary anastomosis.

The clinical course of patients with malignant colorectal perforation depends on the onset of
symptoms, as well as the patient’s nutritional status, age, and co-morbidities 23. Whereas
patients with free perforation generally present in extremis, those with contained perforation
tend to present in a more elective fashion, albeit with signs of infection, such as fever and
leucocytosis8. The predominant symptoms in this series were abdominal pain, abdominal
distension, and change in bowel habit.

The zero mortality rate in this study is striking compared to the reported 5-40% in-hospital
mortality for perforated colorectal cancer in other series5-7. 10-13,15,19,25-27, This discrepancy may
be explained by the fact that contained perforation does not lead to peritonitis with its sequelae.
This finding is supported by the observed greater mortality rate for free neoplastic perforation
or perforation proximal to the obstructed tumour compared to contained perforation,
suggesting that free perforation leads to peritonitis and possibly later carcinomatos is both of
which lead to subsequent death 8 10. 11, 15 28 A free perforation is associated with greater
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mortality whether it is associated with generalized peritonitis or localized abscess?’. The risk
factors predictive of poor outcome are patient’s age, degree of peritonitis and sepsis, tumour
stage, cardiopulmonary co-morbidities, ASA grade, and the presence or absence of distant
metastasis at presentation 58 10-12,15,17, 19,25, Furthermore, patients in this study did not undergo
emergency laparotomy except when there was associated obstruction and, even under these
circumstances; the reason for the emergency procedure was the presence of colonic
obstruction. Another possible explanation for the extremely low operative mortality may be
that all these patients needed to be able to arrive at their local hospital and were thus not
physiologically compromised. It is possible that patients with free perforation and thus with
severe physiologic compromise may have been selected out and demised before arrival at the
local hospital. This very low mortality is supported by findings in the only other study reporting
on contained perforations.

Our 93% rate of an R-0 resection compares favourably with other studies in which R-0 resection
is reported in 62-68% of patients with perforated colorectal cancer8. Whether or not the
malignant process extends to the circumferential margin is dependent not on the perforation
itself but rather on the extent to which the malignant process has permeated through the bowel
wall along with the necrosis as it causes the perforation.

The prognosis of patients with neoplastic perforation has not been entirely clear in the
literature with some studies documenting a negative effect on patient outcome 19 29, while other
studies have associated perforation with positive outcome10.1230.31, Two studies have associated
a poorer survival and recurrence rates with perforation proximal to the tumour compared to
non-perforated tumours, suggesting that spillage of tumour cells from the perforation into the
peritoneal cavity results in tumour spread by peritoneal dissemination and a negative influence
on survival® 10. Other series have suggested that once immediate post-operative morbidities
have been corrected and if radical oncologic treatment has been performed, long term outcomes
are similar to those of non-perforated controls. Therefore, an aggressive surgical approach
based on oncologic criteria is indicated, and this further suggests that perforation with spillage
of tumour cells into the contained area of perforation, if it indeed occurs, does not reach a
degree that augments tumour implantation and is not necessarily an indicator of poor
prognosis8 10. 12,16, 27 These conflicting data stem from the tendency of previous studies to not
clearly differentiate between free and contained perforation or between neoplastic and
proximal perforation. Prognosis seems to be related to the nature of the perforation and the site
of perforation in relation to the tumour itself, with consensus dictating that these patients
should receive aggressive surgical intervention and appropriate adjuvant oncologic therapy 1°.

The limitations of this study are that the duration of follow-up was very poor. Follow-up is a
major problem in our geographic society, with socio-economic status and difficulties with
transport for face-to-face follow-up being major drivers of the poor follow-up.Also, it is likely
that other patients with a perforated colorectal cancer were managed locally and might have
been too ill to be sent to our regional units.

The strength of the study is that it specifically addresses contained perforation of colorectal
cancer as opposed to free perforation and it differentiates direct neoplastic perforation from
proximal perforation. This is an improvement on previous studies, whose weakness was failure
to differentiate between free and contained perforation as well as neoplastic and proximal
perforation. Moreover, this work is the first report to address this condition in South Africa and
in Africa.

Conclusion

Malignant perforation in our setting is similar to that reported in the literature. The prevalence
is the same in all population groups, and the sex incidence is similar, but the age at presentation
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is younger in native Africans. The disease distribution follows general norms with minor
variations. Contained perforation rarely led to peritonitis in our patient cohort which probably
explains the zero postoperative mortality. The long term outcome depends on other factors and
not on the perforation status. Therefore, provided these patients receive the same radical,
oncologic resection as non-perforated colorectal cancer, the short and long term outcome
should be quite similar.
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