Clinical research

Gastroenterology

Overall treatment outcome — analysis of long-term
results of rectal cancer treatment on the basis

of a new parameter

Michal Jankowski?, Dariusz Bata'?, Manuela Las-Jankowska®?, Wojciech Maria Wysocki***,

Tomasz Nowikiewicz'”, Wojciech Zegarski'?

!Chair of Surgical Oncology, Ludwik Rydygier Collegium Medicum in Bydgoszcz,
Nicolaus Copernicus University in Torun, Poland

’Department of Surgical Oncology, Oncology Center — Prof. Franciszek Lukaszczyk
Memorial Hospital, Bydgoszcz, Poland

3Department of Clinical Oncology, Oncology Center — Prof. Franciszek Lukaszczyk
Memorial Hospital, Bydgoszcz, Poland

“Department of General, Oncological and Vascular Surgery, 5" Military Clinical Hospital,
Krakow, Poland

Chair of Surgery, Faculty of Medicine and Health Sciences, Andrzej Frycz Modrzewski
Krakow University, Krakow, Poland

°National Institute of Oncology, Maria Sktodowska-Curie Memorial, Scientific Editorial
Office, Krakow, Poland

’Department of Breast Cancer and Reconstruction Surgery, Oncology Center —

Prof. Franciszek Lukaszczyk Memorial Hospital, Bydgoszcz, Poland

Submitted: 26 May 2017
Accepted: 12 November 2017

Arch Med Sci 2020; 16 (4): 825-833
DOI: https://doi.org/10.5114/a0ms.2020.94330
Copyright © 2020 Termedia & Banach

Abstract

Introduction: Outcomes of rectal cancer treatment depend on preoperative
staging and the effectiveness of treatments. According to disease staging,
different variants of combined therapy (surgery, chemo- and radiotherapy)
are used. Available parameters such as overall survival rates and disease-
free survival rates as well as the presence of recurrence are inaccurate and
should be jointly considered.

Material and methods: Data from 138 patients with rectal cancer (I-11l WHO),
who were radically operated on in the period 2001-2004 in Bydgoszcz On-
cology Centre were analysed. Among this group 84 patients were radically
operated on one week after preoperative radiotherapy 5 x 5 Gy (sRT). We
established a new parameter, the overall treatment outcome (OTO), based on
the finding that there was no recurrence (local recurrence, distant metasta-
ses) of the disease within 5 years, which is generally considered a good result
for the treatment of rectal cancer.

Results: Among all patients (n = 138) and patients following sRT (n = 84)
7.4%...5.9% local recurrence and 24%...29% distant metastases were ob-
served in 5-year follow-up. Recurrence was found in 30% and 31% of pa-
tients, respectively. Analysis of results on the basis of the OTO parameter
demonstrated that among all groups of patients a worse treatment out-
come is related to the number of lymph nodes involved, pN, pT, cancer stage
(WHO) and to pN and patient age in the sRT group (p < 0.005).
Conclusions: In using a combined therapy, it is possible to optimise rectal
cancer treatment outcomes. The OTO parameter is a useful tool for defining
these results of cancer combination treatment.
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Introduction

Rectal cancer has one of the highest dynam-
ic rates of increase of malignant neoplasm in-
cidence. Although in the last 30 years there has
been an improvement in 5-year survival rates by
around 30%, still around 40% of patients do not
survive this period of time [1-3]. Patient prognosis
deteriorates with cancer staging. Relative 5-year
survival in patients with locoregional disease (cir-
ca 37% of patients) and dissemination (c. 20%)
amounts to c. 70% and 12% [1-5], respectively.
Effective rectal cancer treatment is a combination
of treatments and based on the use of radiother-
apy, chemotherapy and state-of-the-art surgical
techniques.

The assessment and comparison of treatment
results is a basic problem which all researchers
face in attempting to define the patients’ chances
of survival. Available parameters such as overall
survival (OS) and disease-free survival (DFS), as
well as the presence of recurrence, are inaccurate
and should be jointly considered. This is a problem
specifically affecting cancer patients as the sever-
ity and number of complications in cancer treat-
ment can significantly influence the treatment
outcome. In cancer patients, the most desirable
treatment outcome is long-term DFS. In this pa-
per we present a new parameter, with the help
of which we analysed the results of radical rectal
cancer treatment.

Material and methods
The study group

Data from 138 patients with rectal cancer
(WHO classification: TNM stage I-lIl) were used,;
these patients underwent radical surgical pro-
cedures at Bydgoszcz Oncology Centre between
2001 and 2004. Seven individual surgeons were
involved and preparations were evaluated by five
individual pathologists. All patients underwent
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O preRT/CRT
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Figure 1. Radiotherapy performed in the study
group (n = 138)

surgery using the total mesorectal excision (TME)
technique. In the majority of cases, radiotherapy
was also performed (Figure 1).

In this group, 84 patients underwent a short
course of 5 x 5 Gy preoperative radiotherapy (sRT).
This type of radiotherapy was used in cases with
resectable tumours identified in preoperative ex-
aminations. All patients received outpatient fol-
low-up examinations at Bydgoszcz Oncology Cen-
tre. Patients’ follow-ups lasted at least 5 years;
patient profiles are presented in Table I.

Overall survival and disease-free survival

Overall survival and DFS rates were determined
for all patients. At 60 months following surgery,
64% and 65% of patients respectively were sub-
ject to follow-up monitoring (Table I1).

Overall treatment outcome

No disease recurrence within 5 years is gen-
erally considered a successful result in the treat-
ment of colorectal cancer. Patient outcomes can
therefore be assessed depending on the presence
or absence of symptoms measured on a dichot-
omous scale (0 — parameter has not occurred,
1 — parameter has occurred):

* recurrence (0 —no, 1 —yes),
« the presence of metachronous metastases (0 - no,

1 -yes),

* OS less than 5 years (0 — no, 1 — yes),
 DFS less than 5 years (0 —no, 1 — yes).

Optimum patient outcome would be the non-
occurrence of the aforementioned symptoms (all
values are zero), whereas the worst patient out-
come would be the occurrence of all of the above
symptoms (value = 4). In order to assess each pa-
tient’s treatment effectiveness, a standard mathe-
matical formula can be devised:

> oc
i=1

owL =

where oc, is a dichotomous assessment of an
individual’'s symptoms occurrence. On the basis
of the above formula, a new parameter was estab-
lished: overall treatment outcomes (OTO) lower
case can now be measured in values such as 0O,
0.25, 0.5, 0.75, and 1. A good outcome therefore
(OTO) is 0, with values ranging from 0.25 to 1.0
considered as bad results. Based on data assessed
in our study, relevant values for OTO were ascribed
to all patients.

In analysing patient groups and assessing the
usefulness of OTO, the following statistical methods
were applied:

» Kaplan-Meier survival curves,
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Table I. Patient data (n = 138) including patients who underwent short course 5 x 5 Gy preoperative radiotherapy

(n=84)

Variables

All patient (n = 138)

Patients who underwent short
course 5 x 5 Gy preoperative
radiotherapy (n = 84)

Gender, n (%):

Female 64 (46) 36 (43)

Male 74 (54) 48 (57)
Age at surgery [years], median (range) 62.35 (35-86) 63.1 (35-86)
Place of residence, n (%):

Rural 46 (33) 30 (36)

Urban 92 (67) 54 (64)
Total hospital stay [days], median (range) 16.8 (4-56) 17.1 (9-56)
Post-operative hospital stay [days], median (range) 12.5 (5-55) 13.5 (6-55)
Type of surgical procedure, n (%):

AR 72 (52) 34 (40)

APR 62 (45) 46 (55)

HR 4 (3) 4 (5)

Operation time [min], median (range):

AR 150 (90-295) 150 (90-295)
APR 195 (115-250) 190 (115-250)
HR 240 (125-480) 240 (125-480)
In total 170 (90-480) 175 (100-480)

Location of the tumour, relative to the peritoneal pouch, n (%):

Above 37 (27) 19 (23)

Below 80 (58) 52 (62)

Not stated 21 (15) 13 (15)
Distance from the pectinate line [cm], median (range) 6.4 (1-15) 5.7 (1-15)
Number of lymph nodes found, median (range) 11.1 (1-29) 11.3 (2-29)
Cancer stages (pTNM 2000), n (%):

| 36 (26) 19 (22)

I 29 (21) 18 (22)

I 73 (53) 47 (56)
Perioperative complications (30 days), n (%) 38 (27) 21 (25)
Re-operation, n (%) 11 (8) 7 (8.3)
Anastomotic dehiscence requiring re-operation, n (%) 4 (5.5) 2 (5.8)
Post-operative chemotherapy, n (%) 62 (45) 49 (58)
Perioperative deaths — 30 days, n (%) 2 (1.4) 1(1.2)

AR — anterior resection, APR — abdominoperineal resection, HR — Hartmann resection.
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Table Il. Disease recurrence and overall survival (OS) rates after 5 years

Parameter All patient Patients who underwent short course 5 x 5 Gy
(n =138) preoperative radiotherapy (n = 84)
Local recurrence (LR) 13 (9.4%) 5 (5.9%)
Distant metastases (DM) 35 (25%) 25 (29%)
Neoplastic process recurrence (LR, LR + DM, DM) 42 (30%) 26 (31%)
Follow-up monitoring after 5 years (0S) 88 (64%) 55 (65%)
Table IlIl. Patient outcomes by radiotherapy type
Outcomes N Local recurrence, Distant metastases,
n (%) n (%)
Preoperative radiotherapy:
Short course 5 x 5 Gy (sRT) 84 5(5.9) 24 (29)
Long-term radiotherapy or radiochemotherapy 23 3(13) 3 (13)
(pre-RT/CRT)
Postoperative radiotherapy (post-RT) 14 0 2 (14)
Without radiotherapy 17 5(29) 3(18)
In total 138 13 (9.4) 35 (25)

 parametric test for two fractions,

* Snedecor F-test,

o /-test,

e parametric tests: Student’s t-test, Cochran-Cox
test,

* ¥? non-parametric test of independence, y* test
with Yates correction (Fisher’s exact test),

 non-parametric Shapiro-Wilk test, Mann-Whit-
ney test.
The significance level in analyses was 0.05

(a statistically significant difference was p < 0.05 -

ss, in cases where p > 0.005 — ns (not significant)).

Results

Among patients who underwent radical rectal
cancer resection between 2001 and 2004, local re-
currence (LR) and distant metastases (DM) were
diagnosed in 9.4% and 25% of patients, respec-
tively. Local recurrence less frequently affected
patients treated with sRT (5.9%). Other groups
included too few patients and those who were not
subjected to analysis.

The highest rate of LR was in patients who
were not treated with radiotherapy. This group
was very heterogeneous, and combined therapy
was not used for a number of reasons such as pri-
or pelvic irradiation, comorbidities, and lack of pa-
tient written consent, amongst others.

All patient groups in which DM was diagnosed
showed variation in the rate of occurrence. In
the two largest groups of patients (all patients:
n = 138; sRT group: n = 84), the percentage inci-
dence of DM occurrence was similar (Table Il1).

In all groups including patients subject to sRT,
the survival probability estimates using the Ka-
plan-Meier method were similar (Figure 2 A, B).

Analysis of results on the basis of the OTO pa-
rameter demonstrated that in all patients a worse
treatment outcome was related to the presence and
number of metastatically affected lymph nodes in
histopathological preparation (N parameter) togeth-
er with the depth of invasion of the primary tumour
beyond the rectum wall (T parameter) (Table IV).

Among sRT patients, the absence and lower
number of metastatically affected lymph nodes
(N parameter) was statistically significant for
a good outcome (OTO = 0), similarly with a young-
er patient age at the time of surgery.

Discussion

The results of cancer treatment are traditional-
ly measured in relation to OS rates and DFS rates
within 5 years. The greatest impact on the suc-
cessful treatment of patients with malignant neo-
plasms is the avoidance of cancer recurrence in
the form of LR and DM.

It should be noted that OS rates, especially in
the elderly, are affected by comorbidities, compli-
cations following treatment and general health.

Due to the specific nature of the OTO parameter
its assessment is based on four elements, i.e., local
recurrence, distant metastases, 5-year DFS and OS.

Treatment results

An LR following surgical treatment for rectal
cancer significantly worsens the patient’s prog-
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Figure 2. Survival probability estimates according to the Kaplan-Meier method: all patients (n = 138, black line),
patients following sRT (n = 84, grey line). A — overall survival rate (0S), B — disease free survival rate (DFS)

nosis [6]. The number of recurrences following re-
section of colorectal cancer may vary from 3.7%
to 50% [7, 8], and their treatment is frequently
ineffective [4, 9]. A reduction in the LR rate may
be achieved by using a relevant technique of re-
section of the rectum and pre- or postoperative
radiotherapy [10, 11].

Application of appropriate surgical techniques
is conditional upon factors such as preserving
the radial margin, and resection by TME [12-14].

In the Swedish Rectal Cancer Trial study, ow-
ing to the use of pre-sRT, a lower rate of LR (11%)
was observed in comparison to patients who sole-
ly underwent surgery (27%) [15, 16]. It should be
noted, however, that surgical procedures in this
study were not standardised, and not all patients
underwent TME.

In the Dutch Colorectal Study Group, TME was
performed on 1,805 patients with resectable rec-
tal cancer. In patients subject to sRT, 2.4% LR was
observed, compared to 8.2% among patients who
were subject to non-combination treatment [17].

In our study, LR were found in 13 patients
(9.4%). Among patients who were subject to sRT,
LR were observed in 5 patients (5.9%), whereas
in the group treated with pre RT/CRT, LR was di-
agnosed in 3 patients (13%), and these rates are
similar to the results reported earlier [18, 19].

Treatment results — distant metastases

The emergence of DM is the major adverse
prognostic factor in patients with malignancies.
The development of DM following radical treat-
ment of rectal cancer is observed in 30-60%
of patients, with the most common locations be-
ing the liver and lungs [20]. The OS rate of these
patients is much lower and radical treatment op-
tions are limited.

During clinical observations, the prognostic sig-
nificance of multiple factors in the development

of DM in patients following radical resection of rec-
tal cancer was confirmed, especially in the primary
cancer stage [21], but studies are still ongoing [22,
23]. Moreover, the presence of a local recurrence af-
fects the incidence rate of DM [24]. The role played
by lymph node condition and the size of the radial
margin was also observed [25].

However, large meta-analyses failed to confirm
a reduction in the incidence of DM when subject-
ed to radiotherapy [18].

In our study group 35 (25%) patients under ob-
servation developed DM, of whom 26 (80%) sub-
sequently died. Among patients who underwent
SRT the DM rates were very similar, i.e., 29% and
76%, respectively. These statistics are similar to
those reported elsewhere in the literature [2, 3, 5].

Overall survival

Recurrence is the major factor affecting long-
term survival of patients following the radical
treatment of malignant neoplasms. Other factors,
discussed in this paper, are also crucial; these are
comorbidities, complications during treatment, or
the patient’s age. Owing to state-of-the-art tech-
niques such as TME, radiotherapy and periopera-
tive care improvement, the rate of 5-year survival
for patients with rectal cancer has increased in
the last 20 years, from 48% [15] to over 60% [26].

The impact of radiation therapy on surviv-
al extension has not been adequately assessed.
Previously published results indicate survival ex-
tension [15, 18], but also conversely the absence
of this correlation [27, 28].

In recent years research studies have been
published which demonstrate the improvement in
survival rates of patients treated for rectal cancer,
which indirectly demonstrates the increasing ef-
fectiveness of combined treatment [29-31].

In our study, 64% of patients survived 5 years
(0S), with the rate for patient who underwent

Arch Med Sci 4, June / 2020
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Table IV. The impact of selected factors on the overall treatment outcome (OTO)

Parameter All patient Patients who underwent short course
(n=138) 5 x 5 Gy preoperative radiotherapy
(n=84)
0T0=0 0OTO >0 P-value OTO=0 OTO >0 P-value
Age at surgery [years], median (SD) 60.3 (11.4) 63.4 (13) 0.14 60.9 (9.7) 65.6 (9.5) < 0.03
Gender, n (%):
Both 0.15 0.89
Female 31 (40.8) 33(59.2) 19 (54.8) 17 (47.2)
Male 45(608) 29 (39.2) 26 (52.8) 22 (45.8)
Distance from the pectinate line [cm],  6.81 (4.25)  5.87 (4.12) 0.19 6.16 (4.2) 5.23(3.73) 0.23
median (SD)
Location relative to the peritoneal pouch, n (%):
Total 0.39 0.86
Below 43 (53.7) 37 (46.3) 29 (55.8) 23 (44.2)
Above 23 (62.2) 14 (37.8) 11 (57.9) 8 (42.1)
Type of surgical procedure, n (%):
Total 0.37 0.22
AR 42 (58.3) 32 (41.7) 22 (47.8) 24 (52.2)
APR 30 (51.6) 30 (48.4) 21 (61.8) 13 (38.2)
Perioperative complications (30 days), n (%):
Total 0.61 0.37
Yes 15 (60) 10 (40) 10 (45.4) 12 (54.6)
No 61 (54) 52 (46) 35 (56.4) 27 (43.6)
Re-operation, n (%):
Total 0.94 0.84
Yes 6 (54.5) 5 (45.5) 4(57.1) 3 (42.9)
No 70 (55.1) 57 (44.9) 41(53.2) 36 (46.7)
N parameter according to pTNM classification, n (%):
Total 0.006 < 0.04
NO 42 (64.6) 23 (35.4) 25 (67.6) 12 (32.4)
N1 22 (50) 22 (50) 13 (50) 13 (50)
N2 12 (41.4) 17 (58.6) 7 (33.3) 14 (66.7)
N1/N2 0.022
NO/N2 0.035 0.01
T parameter according to pTNM classification, n (%):
T3/T1-2 0.0701 0.44
T3-4/T1-2 0.0304 0.4
T1 3(75) 1(25) 2 (100) 0
T 37 (63.8) 21(36.2) 19 (57.6) 14 (42.4)
T3 30 (48.4) 32 (51.6) 21 (51.2) 20 (48.8)
T4 3 (30) 7 (70) 2 (28.6) 5(71.4)
830 Arch Med Sci 4, June / 2020
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Table IV. Cont.
Parameter All patient Patients who underwent short course
(n=138) 5 x 5 Gy preoperative radiotherapy
(n = 84)
0T0 =0 0oT0 >0 P-value OoT0 =0 OoT0 >0 P-value
Cancer stage, n (%):
1711 0.045 0.053
| 24 (66.7) 12 (33.3) 13 (68.4) 6 (31.6) 0.07
I 18 (62.1) 11 (37.9) 12 (66.7) 6 (33.3)
1 34 (46.6) 39 (53.4) 20 (42.6) 27 (57.4)
Number of lymph nodes found, 109 (7.27) 11.1 (6.35) 0.87 45(10.29) 39 (12.64) 0.11
median (SD)
Number of lymph nodes involved 1.7 (2.57) 34 (4.83) 0.009 45 (1.6) 39 (4.59) < 0.0001

SRT being 65%. These results are similar to those
found elsewhere in the literature [32-34].

Disease-free survival

The use of radiotherapy in rectal cancer treat-
ment reduces the risk of LR improving patients’
chance for longer DFS. In the Colorectal Cancer
Collaborative Group’s meta-analysis, neoadjuvant
radiotherapy combined with surgical procedures,
when compared to a surgical procedure alone,
confirmed its importance in extending cause-spe-
cific survival (CSS) [27]. Camma’s meta-analysis
yielded similar results [18].

When comparing preoperative and postopera-
tive radiotherapy, it appears that a slightly higher
rate of DFS can be achieved in cases of neoadju-
vant treatment [19].

In our study, we found a 57% rate for 5-year DFS.
In stages |, II, and lll (WHO classification), the DFS
rates were 70%, 62% and 49%, respectively. Among
patients in stages I, Il and Ill, who underwent pre-
operative radiotherapy, a rate of 57% for 5-year
DFS was reported with rates of 74%, 67% and 47%,
respectively; these results were slightly better than
rates in the study group overall.

Age

The influence of age in patients with rectal can-
cer during treatment is quite frequently discussed
in the literature. The risk of developing this cancer
increases with age [1], and with the population’s
rising median age, the occurrence increases ac-
cordingly.

Many researchers believe that developing rec-
tal cancer over 80 years of age does not diminish
the chances of curing the disease following radical
surgery. The overall perioperative mortality rate
and 5-year OS rate are lower than in younger pa-
tients [35, 36].

Similarly, cancer in patients over 65 years of age
does not markedly change the short-term disease
prognosis, although in this age group 5-year OS
and 5-year DFS rates are lower [37, 38].

In our study, younger age was conducive to
a good OTO in patients subject to sRT.

Metastases to lymph nodes

Metastases to lymph nodes are widely consid-
ered to be a poor prognostic factor in malignant
neoplasms.

The presence of metastatically affected lymph
nodes is the basis for the differentiation of cancer
stages classified as NO — N1 — N2, depending on
the number of lymph nodes involved [39]. According
to the WHO classification of colorectal cancer, pa-
tients with metastases in regional lymph nodes are
classified as having stage Ill cancer. It is considered
that rectal cancer has a greater ability to form metas-
tases in regional lymph nodes than colon cancer [40].

Tang et al. reported 538 cases of patients with
stage Il rectal cancer who underwent surgery
between 1980 and 1989. The relative 5-year and
10-year survival rates were 52% and 42%, respec-
tively. They compared the number of metastati-
cally affected lymph nodes and thus determined
a statistically significant correlation with relative
survival rates [41].

Suzuki et al. reported 118 cases of patients
with stage Ill colon cancer. When relating 5-year
survival rates to the number of metastatically af-
fected lymph nodes they considered it to be an in-
dependent prognostic factor [42].

Our analysis of patients’ data showed a statis-
tically significant correlation between the pres-
ence and number of metastases relative to region-
al lymph nodes and treatment outcomes (OTO).
This correlation occurred both in the overall group
of patients (n = 138) and patients undergoing
5 x 5 Gy preoperative radiotherapy (n = 84).
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Local staging

Local staging (T parameter in WHO classifi-
cations) is a recognised prognostic factor, even
though its significance is less than that of the pres-
ence of metastases in regional lymph nodes (N).

Yalman et al. analysed long-term treatment re-
sults in 290 patients with rectal cancer between
1990 and 2005, who underwent postoperative ra-
diotherapy (50.4 Gy). The factors which most sig-
nificantly influenced OS and DFS were the number
of affected lymph nodes (pN) and the depth of in-
vasion of the primary tumour (pT) [43].

In our study group (n = 138), local stage (T) was
an important factor affecting the OTO parameter.
This impact had not been observed in the sub-
group of patients following sRT, which may indi-
rectly suggest the importance of this component
in the combined treatment.

In conclusion, our analysis of treatment results
using the OTO parameter was consistent with
those described in the literature [44]. There were
statistical correlations with respect to factors such
as age, the presence and number of lymph nodes
involved, or local staging, and their impact on OTO.

We believe that the OTO parameter is a useful
tool for assessing the effectiveness of cancer com-
bined therapy.

Although patient groups cannot be directly
compared, attention should be paid to differences
manifest in the analysis of OTO. In the group of pa-
tients who underwent sRT, an individual’s greater
age was an unfavourable factor which may indi-
cate a lower tolerance for this kind of treatment
as well as increasing the incidence of death from
causes other than cancer [26].

In the group of patients who underwent ra-
diotherapy, local stage (T parameter according to
TNM) and the number of lymph nodes involved
had a smaller, statistically insignificant impact on
the OTO; this implicitly proves the local effective-
ness of this form of treatment.

The introduction of this new OTO parameter
allows fast analysis and comparison of treatment
results. This approach may prove essential both in
searching for prognostic factors and in finding ho-
mogeneous groups with similar prognoses, with
an overall aim of defining predictive factors.
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