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Abstract

Introduction The surgical and oncological treatment of colakcancer has
undergone steady evolution over the last 20 y&amsever nationally derived
survival figures have been disappointingly slovinbprove. This study is an analysis
of prospectively collected data (taken over a 6-peaiod) on the outcome of
colorectal cancer management from a single unityessirgical unit in New Zealand.

Methods A comprehensive dataset was prospectively collecteall patients seen
with colorectal cancer by a single surgical teanal @mplete follow-up was
obtained. Details of surgical and oncology treathoénthe primary lesion and of any
subsequent disease and treatment were recordedva&@uvas analysed by clinical
and pathological variables.

ResultsOver 6 years, 244 new patients with a total of @éfary colorectal cancers
were seen.; 97% of these patients had an opertid95% had the primary tumour
resected. The mortality after elective operatios @%% (1/197) and 8% (3/39) after
urgent or emergency surgery. After a median follggwef 32 months, recurrence in
the pelvis was apparent in 1 of 72 patients afiieatove resection of rectal cancer and
4 of 18 after palliative resection, thus givinggat pelvic recurrence rate of 6% at 30
months. The 5-year survival rate of all new pasesgen with a rectal cancer was 58%
and 56.5 % for patients with a colon cancer.

ConclusionsA combination of low operative mortality rateswiéocal recurrence

rates in rectal cancer, the increasing use of adijutherapies, and careful follow up

to detect (and where possible resect) metastagade at an early stage is associated
with good cancer-specific survival figures. Howefigther improvement in survival
will need a shift to earlier stage at diagnosis mnwle effective chemotherapy (both in
the adjuvant setting and for advanced diseas@nifecant gains in survival are to be
made.

Colorectal cancer (CRC) is second only to lung eaas a cause of years of life lost
due to cancer in Australia and New ZealaAespite screening initiatives for high-
risk patients, improvements in the surgical managgerof rectal cancer, the
introduction of novel active chemotherapy agentsl, advances in the treatment of
liver metastases, survival statistics have begiively slow to imprové.

National incidence and survival figures providecaerall picture of the outcome of
patients with CRC, however large differences irvsual have been found between
countries, hospitals, and individual surgeons imgaERC?° Against this
background, a detailed database was set up tosanthlg outcome of patients seen
and treated with bowel cancer in a university teaghospital. The database was
designed to capture information on the patientptbology, and the treatment
variables that might impact on ultimate survival.
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Methods

All patients seen with a new CRC from January 1@January 2003 by a single colorectal surgical
team were entered into the database. The greatitpaj@re treated in a public university hospital
with the remainder treated in adjacent private hakp 100 data fields were assigned to each patien
and the collected data included basic demograptiétsjled information of initial treatment and
pathological variables, perioperative blood trasi&fn, complications, and ultimate survival.

Tumours were staged according to the Australiani€pathological Staging (ACPS) system.
Comprehensive data were also collected on sitettd, to, and treatment of metastatic disease. Data
was entered into an EPI6 program and analysedEirl&2004 program (CDC, Atlanta, Georgia). The
current status of all patients is known. Patiergated by other surgeons and referred with recurren
disease were not included in the analysis.

There was a close liaison between the surgeon &dital and radiation oncologists over the period of
the study in the care of patients with colorectaiaer. An inclusive definition of pelvic recurrensas
adopted.

Local pelvic recurrence after rectal cancer surgeag defined as any documented clinical,
radiological, or histological evidence of recurrene the pelvis at any time after surgery.

Curative surgery was defined as the absence ofaseapic evidence of disease at the completion of
the primary operation.

Perioperative blood transfusion was defined astamsfusion in the 2 weeks prior to surgery or wigri
the index admission.

Patient follow-up consisted of 3-monthly carcinoeyanic antigen (CEA) estimation and 6-monthly
clinical review for 5 years—at which point patiemtere referred back to their primary physician.
Colonoscopy was performed at the time of resectiba, year in patients with multiple adenomatous
polyps in addition to their cancer, and thereadtgearly. Imaging of the abdomen, pelvis, and chest
was only performed on the basis of a rising CEAmclinical suspicion of recurrence and not as a
routine. Patients with metastatic liver diseas¢afle for resection were referred to the hepatatyili
team.

All patients with mid and low rectal cancers hatal mesorectal excision (TME). A colonic pouch
was constructed in all patients having a TME frarye1998. Adjuvant preoperative radiotherapy or
chemoradiation was given to extraperitoneal rezdaker patients if the clinical examination and
preoperative imaging suggested that the tumourinfétsating the mesorectum or if it was thought
that downstaging would facilitate a restorativesi®n.

In patients receiving preoperative chemoradiaimstoperative chemotherapy was completed
regardless of lymph node status. Adjuvant chemafhewas offered to node-positive colon and rectal
cancer patients deemed fit for treatment. On cotigolef adjuvant chemotherapy, patients had an
abdominal and pelvic CT scan and subsequent fallpwras undertaken by the surgical team.
Operative mortality was defined as any death wigtirdays of surgery. Urgent and emergency cases
were defined as cases operated on out of houns amon-elective list.

Patients with multiple cancers, either synchronmusetachronous, had only a single entry in the
database and analysis of prognostic factors waiedavut for the most pathologically advanced
tumour.

Results

244 patients were seen with a new primary coloteetacer (CRC) in the 6-year
period. Twenty patients had more than one primangcer at presentation (9%) and 1
developed a second primary over the period of fellp. The median age at
operation was 68 years.

The 5-year survival rate of all new patients seéh @ rectal or colon cancer was
58% and 56.5% respectively. The corresponding easpecific survival rates were
65% and 71% for rectal and colon cancer respegtivel
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The majority (87%) of patients were treated inahe public university hospital.
Patients treated in the private system were youtiger public patients by an average
of 7 years (p=0.004). Thirty-nine of 233 (17%) cgiems were performed as
emergent cases. No patients had a laparoscopitimsef CRC in this series.

One of 197 patients (0.5%) having an elective teseclied after a myocardial
infarction following an elective right hemicolectgmrand 3 of 39 patients (8% ) died
following emergency resection, 2 from pulmonary ethlnd 1 from an aspiration
pneumonia.

Twenty-two percent of patients having surgery hast@perative morbidity. The
anastomotic leak rate was 1.5% (2/130) for patibateng a colon cancer resection
and 11.5% (6/52) for patients with rectal cancedargoing restorative resection. All
six rectal leaks occurred in patients with a cofdamastomosis with a proximal
defunctioning ileostomy. There were no deaths fegpsis.

The stage distribution is shown in Table 1 ancharacteristic of a predominantly
unscreened population with only 16% cancers beistege A. The stage at
presentation was significantly different betweetigrds with colon and rectal cancer
(p<0.0015).

Table 1. Stage distribution (%) at presentation oresection of 244 primary
colorectal cancers

Stage | Rectum Colon All
A 24 11 16
B 24 46 37
C 28 25 26
D 22 18 20
CPR 2 1

Total 100% 100% | 100%

CPR=Complete pathological remission.

Rectal cancers were more likely to be resectethgesA than colon cancers (24% vs
11%), however the percentage of early stage dig@ad®) was higher for colon
cancers 57% vs 48%. There was no difference invalrgetween patients with colon
and rectal cancers (Figure 1).

Screen-detected cancers were the most likely ttebected at stage A (6/8, 75%)
followed by presentation with rectal bleeding (¥8/24%), whereas emergency cases
presenting with obstruction or perforation hadltheest percentage of A cases (2/28,
7%).

The crude survival by ACPS stage at 5 years was%, B 71%, C 63%, and D 0%,
with the cancer specific survival being A 100%, B8 C 65%, and D 0% (Figure 2).
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Figure 1. Survival of patients with colorectal caner by tumour location
(C=Colon, R=Rectum)
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Figure 2. Cancer-specific survival by the Australia Clinicopathological Staging
(ACPS) system

StageA: the cancer is confined to the bowel wall; StBgéhe cancer has spread to the outer surface of
the bowel wall; Stag€: cancer is found in lymph nodes in the area obibwel; Stagé: cancer is

found at distant sites—for example, in the livetwsrgs;N: no residual cancer (complete pathological
remission).
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On univariate analysis stage, vascular invasionneeral invasion, emergency
operation, perioperative blood transfusion, andaungrade all significantly
influenced survival (Table 2), however in a multiaée model only stage remained
an independent predictor of survival.

Table 2. Prognostic factors on univariate analysifor death from colorectal
cancer in addition to stage

Prognostic factor Hazard ratio Confidence interval
Perineural invasion 4.4 2.3-8.7
Vascular invasion 4.2 2.3-75
Emergent surgery 2.9 1.6-5.5
Differentiation (P vs M) 2.4 1.3-4.7
Blood transfusion 2.0 1.1-3.8

P=Poor; M=Moderate.

Sixty-three patients had complete resection ofhagply node-positive colon or rectal
cancer, of whom 32 (53%) received adjuvant chenmathe Patients receiving
adjuvant chemotherapy were significantly youngehwi median age of 60 years as
opposed to non-recipients with a median age ofe&3g/(p<0.0001).

Of 56 patients with metastatic disease, 43% weeged with systemic chemotherapy,
25 % had no active treatment, and 16% had metastgcis their initial treatment.
One patient each had cryotherapy and selectivenateadiation therapy.

Twelve patients (21%) have undergone surgery fdastatic or recurrent disease; of
these, eight are alive and disease-free after aamed 31 months following resection
(Table 3). In addition, 7 of these patients weranbto have surgically resectable
disease on imaging (undertaken to investigateirrgriSEA as part of their routine
follow-up). Repeat metastasectomy was performeétlahthese 8 patients for re-
recurrence again on the basis of a rising CEA, withird currently awaiting a repeat
liver resection.

Of 103 patients seen with a new rectal cancer, & wesected. Of these 95 patients,
50 had an anterior resection and 16 an abdominugadrexcision (APE) of the
rectum; 6 patients had a local excision of whorth& pnly patient with a T2 lesion)
recurred and was treated by a salvage APE and memaill 2 years later.

One-third of patients in this series with a recahcer had neoadjuvant treatment;
chemoradiation in 20, long course radiation inri ahort course in 3 patients
respectively. Two out of 20 patients (10%) havihgmoradiation had a complete
pathological remission (CPR). One patient had pesttive radiation.

Local recurrence in the pelvis was apparent ingateent after curative resection and
four patients having palliative resection givingptal local recurrence rate of 6% at a
median follow-up of 32 months.
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Table 3. Details of surgical resection of metastatirecurrent disease in 11
patients

Age (years) | Site () | Site (2% | F/U Status

57 Liver Nil 63 Alive, disease-free
50 Liver Liver 50 Alive, disease-free
47 Liver Adrenal | 31 Alive, disease-free
57 Liver Nil 25 Alive, disease-free
67 Liver Nil 14 Alive, disease-free
64 Pelvis Nil 01 Alive, disease-free
64 Wound Nil 05 Alive, disease-free
70 Pelvis Nil 43 Alive, disease-free*
71 Liver Nil 31 Alive, with disease
74 Liver Nil 11 Dead

73 Wound Nil 24 Dead

54 Liver Nil 49 Dead

The follow-up (F/U) time is in months from the reen of metastatic disease; *Recurrence afterlloca
excision of rectal cancer treated with an abdomeénioygal excision (APE).

Discussion

Although the age-specific incidence of CRC hasgalaed (and looks set to fall) the
burden of the disease is likely to continue toéase due to the effects of an ageing
population and a growth in population size. spite of the continued evolution of
most aspects of colorectal cancer management,n&gad national mortality rates
have been slow to improve and improvement has beea marked in women than in
men?®’ Indeed, New Zealand survival rates for a numbenalignancies including
CRC have been compared unfavourably with Austraiscome$.

A colorectal cancer database with comprehensil@sfiwas set up in January 1997 to
collect data on treatment and outcome of all netiepts seen with CRC to test the
hypothesis that “optimised management” of CRC camlprove on nationally derived
figures on survival. The 5-year survival of all npatients in this series with a rectal
or colon cancer was 58% and 56.5% respectively aithncer-specific survival of
65% and 71% respectively. This represents a maag@sbvement on nationally
derived figures covering the same period.

On univariate analysis, the clinical variables angency of operation and blood
transfusion—as well as the pathological variali@sour stage, tumour grade,
vascular and perineural invasion—predicted a wotgeome. In a multivariate model
however, only stage remained as a significant ptedof survival. The failure of
these same variables to show an independent effigatognosis in a multivariate
model is likely explained by the relatively smal&ample size in subset analysis as in
larger series these factors persist as being epieadent prognostic valde.

The difference in the stage distribution betwednmtand rectal cancer cases is of
interest. Significantly more rectal cancers weseoted at stage A than colon cancers,
largely at the expense of fewer B cases, whereapditentage of advanced cases
(stages C and D) was similar in the two groupss Bliggests that an effect similar to
the ‘lead time bias’ seen in screening programmes play in patients presenting

with rectal bleeding.
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Operative mortality was low in this series, a fad¢hat is important in ultimate
survival'® However, the rate of postoperative morbidity 8#22mains a significant
problem in keeping with other seris.

Rectal cancer is a tumour now widely recogniselettbest managed by surgeons
with an interest and expertise in its treatmérithe total local recurrence rate for
patients who had a resection of rectal cancerignsiries, after a median follow-up of
32 months, was 6%. This compares favourably wititemporary reports which

often only report on rates of pelvic recurrencéofeing “curative” resectioand

ignore the recurrence rate in the 25% of patiefits have a palliative resectiof.®

A third of patients in this series had preoperatagiotherapy, however our current
practice is to refer all patients with an extrajmereal rectal cancer for preoperative
radiotherapy prior to resectidf.

The use of adjuvant chemotherapy in this studydiseppointing, with only 53% of
patients with a lymph node-positive cancer recg\neatment. Age, and therefore
presumably comorbidity, was a major factor in deiaing who received treatment.

Age in itself is not a barrier to completing adjovahemotherapy for CRC, and this
underutilisation of adjuvant chemotherapy has lsklressed by leaving the
decision-making for adjuvant therapy with the matlancologists If it is assumed
that the absolute survival benefit from adjuvaetréipy in patients with a lymph
node-positive CRC is currently 15% and given thdy qust over half of the 26% of
eligible patients received chemotherapy, then bsslaite potential gain from
adjuvant chemotherapy in this series of patients agproximately 2% at 5 years.

The utility of follow-up after curative resectiof GRC is a topic of ongoing
interest:®'?Regular follow-up serves the interests of the sangfor audit purposes
and is generally liked by patients, however therale for follow-up is principally to
detect and treat early recurrent disease. Suadiat@gy can only be effective if pre-
symptomatic recurrent disease is detected andtegseca timely manner.

Three-monthly CEA and 6-monthly clinical review eaded 13 patients in this series
with surgically resectable disease of whom 12 undat surgery (1 patient with
resectable liver disease was deemed unfit for buegery). After a median follow-up
of 31 months, 8 of these 11 patients who receivegesy remain disease-free, of
whom 2 have had a second resection both againtddten rising CEA. These results
have encouraged us to continue with this protdgegular liver imaging may have
lead to a further small incremental gain but waisenpractical proposition at our
institution®

The results of this series leaves no room for casgicy. Perioperative morbidity
remains a common problem for patients having areotal cancer resection.
Adjuvant chemotherapy has been underutilised.

A low operative mortality, a low rate of local repence in rectal cancer, and careful
follow-up all make small but incremental gains imgval, however the stage at
diagnosis is the overriding predictor of ultimatesval. Further gains in survival
will require a shift to an earlier stage at diaga@hd more effective systemic
therapy.
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