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Some Nursing Screening Tools Can Be Used to
Assess High-Risk Older Adults Who Undergo
Colorectal Surgery for Cancer
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Aim: Life expectancy and incidence of cancer among older adults are increasing. The aim of
this study was to assess whether routinely used nursing screening tools can predict surgical
outcomes in older adults with colorectal cancer.

Methods: Data of patients who underwent elective colorectal cancer surgery at Rabin
Medical Center during the years 2014-2016 were collected retrospectively. Patients were
divided into study group (age 80—89 y), and control group (age 60—69 y) for comparing
surgical outcomes and six-month mortality. In the study group, screening tool scores were
evaluated as potential predictors of surgical outcomes. These included Malnutrition
Universal Screening Tool (MUST), Admission Norton Scale Scores (ANSS), Morse Fall
Scale (MFS), and Charlson Co-morbidity Index (CCI).

Results: The study group consisted of 77 patients, and the control group consisted of 129
patients. Postoperative mortality and morbidity were similar in both groups. Nursing screen-
ing tools did not predict immediate postoperative outcomes in the study group. MUST and
CCI were predictors for six-month mortality. CCI score was 9.43+2.44 in those who died
within six months from surgery compared to 7.07 £1.61 in those who were alive after six
months (p<0.05). Post-operative complications were not associated with increased 30-day
mortality. Advanced grade complications were associated with an increased six-month
mortality (RR=1.37, 95% CI 0.95-1.98, p=0.013).

Conclusion: Different screening tools for high-risk older adults who are candidates for
surgery have been developed, with the caveat of necessitating skilled physicians and
resources such as time. Routinely used nursing screening tools may be helpful in better
patient selection and informed decision making. These tools, specifically MUST and CCI
who were found to predict six-month survival, can be used to additionally identify high-risk
patients by the nursing staff and promote further evaluation. This can be a valuable tool in
multidisciplinary and patient-centered care.

Keywords: colorectal cancer, nursing screening tools, octogenarians, post-operative

outcomes, pre-operative assessment

Introduction

Life expectancy in the Western world is increasing, and as a result, older
patients represent a rapidly growing percentage of the population in industria-
lized countries.! The incidence of cancer among older people is also increas-
ing. This increase can be attributed the common pathophysiology of cancer
and ageing. Older adults may differ from their younger counterparts by higher
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incidence of comorbidities, for some, poorer functional
status, and by some reports, increased likelihood to
initially present with more advanced disease or as an
emergency case.”

Colorectal cancer (CRC) is primarily a disease of older
adults. Colorectal cancer is most frequently diagnosed among
people aged 6574 with a median age at diagnosis of 67 years.’
It is the fourth most common type of cancer in men and women
and represents 8.1% of all new cancer cases in the US.> CRC
can be lethal and represents the second leading cause of cancer
death worldwide.* Nowadays, surgery remains the mainstay of
CRC treatment.”’ Older adults and their treating physicians
often face complex decisions regarding the most appropriate
treatment plan. Many studies have shown that age alone is not
an independent risk factor for CRC.*' In fact, the functional
status as well as comorbidities, have been repeatedly evaluated
as an important prognostic factor for survival.'' Indeed,
patients with severe comorbidities often receive adjusted treat-
ment and at times are even excluded from surgical manage-
ment to prevent excessive morbidity and mortality.'*

There is an ethical as well as a practical dilemma
regarding how aggressive one should be when it comes
to treating cancer in the older population. Different tools
have been developed in order to address the question of
selecting the best approach for an older patient and ASCO
and ESMO guidelines'*'* have recommended the use of
Comprehensive Geriatric Assessment (CGA) for older
adults diagnosed with cancer. CGA can identify vulner-
abilities associated with older adults (functional level,
cognitive status, frailty, social support, etc.) that have not
been identified by routine screening in up to 50% of adults
with cancer.'® On the other hand, CGA is time consuming,
and takes approximately 90 minutes to perform'® while
requiring an expert in geriatric medicine to be part of the
multidisciplinary team. Up to recently in our institution, an
expert in Geriatric medicine was not part of the multi-
disciplinary team and therefore there was no standard
method for assessing older adults with cancer. We aimed
to assess whether routine nursing screening tools can be
used to evaluate older patient and predict whether this is
a high-risk patient who will benefit from further, detailed
evaluation. There are currently 4 main screening tools to
assess different domains in hospitalized patients: The
Malnutrition Universal Screening Tool; the Admission
Norton Scale Scores; the Morse Fall Scale; and the
Charlson Comorbidity Index. These are more accessible
than CGA since they are routinely carried out by nursing
staff. Therefore, the aim of this study was to evaluate the

surgical outcomes of elective colectomy for cancer in
older patients as compared to younger counterparts, in
a tertiary referral center in Israel, and to examine whether
pre-operative scores from routine nursing screening tools
and a comorbidity index can serve to evaluate high-risk
surgical patients.

Patients and Methods
Data of patients in the study were collected retrospectively.
This included patients who underwent elective surgery for
primary colorectal malignancy at the Department of
Surgery, Rabin Medical Center, a tertiary referral hospital
in the center of Israel, between January 2014 and
December 2016. These patients were then divided into 2
groups: the study group consisting of patients aged 80-89
years, and a younger control group of patients aged 60—69
years. Inclusion criteria for the study included patients
who underwent any curative or palliative, elective surgery
for primary colorectal cancer with either an open or mini-
mally-invasive procedure. Patients were excluded from the
study if they had any non-malignant colon resection or
presented as a surgical emergency for treatment of color-
ectal cancer. The study was approved by the Institutional
Review Board (IRB) of Rabin Medical Center (0441-17).
The study met the guidelines outlined in the Declaration of
Helsinki. Due to the minimal risk nature of this study, the
need for informed consent was waived by the IRB.
Patients’ confidentiality was kept through data collection
and analysis by replacing protected personally identifiable
information with research identification codes (ID codes).
All patients in the study were admitted to the surgical ward
24 hours prior to their elective surgery for colorectal cancer.
They underwent routine screening by the surgery department’s
nursing staff with the assistance of a family member if needed.
The following four screening tools were utilized and data
collected from the patients’ electronic medical files:

1. The Malnutrition Universal Screening Tool
(MUST) is employed to identify patients who are
at risk for malnutrition. It is used to evaluate the
nutritional status of the patient and includes: body
mass index (BMI), involuntary weight loss in the
previous 2-3 months, and other parameters. The
score is between zero (a low risk for malnutrition)
and six. We used a cutoff point of two to identify
patients at high risk for malnutrition."’

2. The Norton score was originally developed in 1962 to

evaluate the risk of developing pressure ulcers.'®
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Admission Norton Scale Scores (ANSS) are used for
predicting hospitalization length, complications dur-
ing hospitalization other than pressure ulcers, and in-
hospital mortality in older patients admitted to an
internal medicine department.'” It was also found
useful in predicting postoperative complications in
older patients undergoing elective hip replacement.*
The score is between 5 and 20. A score of 14 and
below was used to identify patients at high risk.

3. The Morse Fall Scale (MFS) was originally developed
across acute wards, rehabilitation wards and nursing
homes in Canada. Six variables (history of falling,
secondary diagnosis, ambulatory aid, intravenous
infusion, gait/transferring and mental status) were
assigned scores ranging from zero to 125 points. We
used a cutoff of 50 and above to identify patients at
high risk.?' Though widely used in general hospitals,
the clinical significance of this score is controversial. >

4. The Charlson Comorbidity Index (CCI) is a method
of categorizing comorbidities of patients based on the
International Classification of Diseases (ICD) diagno-
sis codes. The original Index was developed with 19
categories,” but has been modified to 17 categories.**
Each comorbidity category has an associated weight
(from 1 to 6), based on the adjusted risk of mortality
or resource use, and the sum of all the weights results
in a single comorbidity score for a patient. A score of
zero indicates that no comorbidities were found. The
higher the score, the more likely the predicted out-
come will result in mortality or higher resource use.

In order to determine the perioperative outcomes of elec-
tive surgery for colorectal cancer in the study group as
compared to the control group, we collected the following
baseline characteristics: patients’ demographics, co-
morbidities, stage of disease by TNM staging,”> type of
operation, postoperative morbidity and mortality. Surgical
outcomes included perioperative mortality which was
defined as any in-hospital death or death occurring within
30 days after surgery; postoperative complications which
classified Clavien-Dindo

were according to the

Classiﬁcation;26 and six-month overall survival.

Statistical Analysis

The statistical analysis for this paper was generated using
SAS Software, Version 9.4. Continuous variables were
presented by Mean+Std, categorical variables were pre-
sented by (N, %).

T-Test was used to compare the value of continuous
variables between study groups and Fisher’s exact test (for
two groups) or Chi-square (for more than two groups)
were used to compare the value of categorical variables
between study groups. Two-sided p values less than 0.05
were considered statistically significant.

Results

The study group consisted of 77 patients, while the control
group consisted of 129 patients. The patients’ character-
istics are summarized in Table 1. The only significant
difference between the two groups was a lower incidence
of rectal cancer in the older patients in the study group
compared to their younger counterparts in the control
group (14.3% versus 34.1%, respectively; p<0.002).
Furthermore, in the study group, there were quantifiably
fewer patients who were operated for stage 0 disease
(polyps with high-grade dysplasia), though this did not
reach statistical significance. Most of the patients in both
groups (96.1% in the study group and 94.6% in the control
group) were operated with a curative intent.

For surgical outcomes, there were no differences in the
surgical approach, duration of surgery, and perioperative
morbidity and mortality between the two groups (Table 2).
Post-operative mortality was low and similar in both
groups (1.3% and 0.8% in the study and control groups,
respectively). In addition, there were no differences

Table | Characteristics of Patients Who Underwent Elective
Surgery for Colorectal Cancer

Clinical Interventions in Aging 2020:15

Characteristics | Study Group | Control Group P-value
(n=77) (n=129)

Average Age (y) 82.9+2.7 64.5+2.9 n/a
Female Gender 31 (40.3%) 59 (45.7%) 0.471
Tumor Location 0.002

Colon 66 (85.7%) 85 (65.9%)

Rectum I (14.3%) 44 (34.1%)
Histology 0.117

Dysplasia 12 (15.6%) 33 (25.6%)

Carcinoma 65 (84.4%) 96 (74.4%)
Pathological 0.189
Staging

0 9 (11.7%) 31 (24.0%)

| 19 (24.7%) 33 (25.6%)

2 33 (42.9%) 41 (31.8%)

3 13 (16.9%) 17 (13.2%)

4 3 (3.9%) 7 (5.4%)
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Table 2 Post-Operative Outcomes of Patients Who Underwent
Elective Surgery for Colorectal Cancer

Study Control P-value
Group Group
(n=77) (n=129)

Surgical Approach 0.884
Open 33 (42.9%) | 53 (41.1%)
Laparoscopic 44 (57.1%) | 76 (58.9%)

Duration of Surgery (m) 180 + 68 198 £ 91 0.126

Admission Time (d) 11.7£82 | 9.0 £89 0.052

Peri-operative Mortality I (1.3%) I (0.8%) 1.000

Overall Peri-operative 28 (36.7%) | 42 (32.6%) 0.649

Morbidity

Severe Complications 13 (16.9%) | 17 (13.2%) 0.541

(Clavien-Dindo 23)

between the two groups in overall post-operative or severe
complications according to the Clavien-Dindo classifica-
tion system. There were also no differences in either
surgical or medical complications (Table 3). One excep-
tion to this was acute renal failure which occurred in 4
study group patients compared to none in the younger
control group (p=0.019). The mean postoperative hospita-
lization period was longer in the study group as compared
to the control group (11.7 versus 9.0 days, p=0.052).

Table 3 Complications Arising from Elective Surgery for
Colorectal Cancer

Furthermore, seven (9.1%) patients in the study group
were admitted to the ICU in the postoperative period,
while nine (11.7%) patients in the study group could not
return home after surgery and were referred to
a rehabilitation facility.

As to post-operative complications, they were not asso-
ciated with increased 30-day mortality in both the study
and control groups. However, when considering six-month
mortality, although overall postoperative complications in
the study group were not associated with this parameter
(RR 1.09, 95% CI 0.92-1.29, p=0.248), advanced grade
complications (Clavien Dindo>3) were associated with an
increased six-month mortality, RR=1.37 (95% CI 0.95—
1.98, p=0.013).

In the study group, the use of three different screening
tools to assess different domains in hospitalized patients was
evaluated (Table 4). Results showed no significant differ-
ences in perioperative morbidity between high and low-risk
patients according to MUST, ANSS and MFS scores.
However, the MUST score was a predictor for post-
operative six-month mortality (21.9% and 0% for high and
low-risk MUST scorers, respectively; p<0.001). Conversely,
there was no significant difference in six-month mortality
between high and low-risk patients according to the ANSS
score, and it only approached significance with the MFS
score (25% and 6.25%, respectively; p=0.074).

The Charlson Comorbidity Index (CCI) of the study
group prior to surgery was assessed in correlation to peri-

operative outcomes. The findings showed no differences in
Study Group | Control Group | P-value . .
CCI scores between patients who experienced
(n=77) (n=129)
Surgical
Complications Table 4 Scores Evaluation of the Study Group (n=77)
Anastomotic 6 (7.8%) 11 (8.5%) 1.00
Leak Must Score Must <2 Must > 2 P-value
Bleeding 4 (5.2%) 8 (6.2%) 1.00 No. of Patients 3 e
Bowel 7.09-1%) 15 (11.6%) 0.647 Overall Peri-operative 14 (43.5) 14(31.1% | 0337
Obstruction Morbidity
Burst 3 (3.9%) I (0.8%) 0.148 Mortality at 6 Months | 0 7219% | 000l
Superficial 8 (10.4%) 10 (7.7%) 0.623
Wound Infection Norton Score Norton>14 | Norton<I|4
Deep Wound 6 (7.8%) 4 (3.1%) 0.180 No. of Patients 72 4
Infection Overall Peri-operative 26 (36.1) 2 (50%) 0.623
Morbidity
Medical Mortality at 6 Months 6 (8.3%) | (25%) 0.326
Complications
Acute Renal 4 (5.2%) 0 0.019 Morse Score Morse>50 Morse<50
Failure No. of Patients 12 64
Cardiac 2 (2.6%) 4 (3.1%) 1.000 Overall Peri-operative 7 (58.3%) 21 (32.8%) 0.112
Pulmonary I (1.3%) 0 0.374 Morbidity
Infection 4 (5.2%) 9 (6.9%) 0.771 Mortality at 6 Months 3 (25%) 4 (6.25%) 0.074
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postoperative complications and those who had an
uneventful postoperative course (7.29+1.84 and 7.30
+1.83, respectively). Similarly, the CCI score did not pre-
dict the occurrence of severe complications (Clavien-
Dindo 3-4, data not shown). However, the CCI score
was a significant predictor of 6 months mortality. The
CCI score was 9.43+2.44 in those who died within 6
months from their colectomy compared to 7.07 +£1.61 in
those who were alive after 6 months (p<0.05).

Discussion

In this retrospective study, we evaluated the surgical out-
comes of elective surgery for colorectal cancer in 77
octogenarian patients and in 127 patients aged 60-69.
There were more operations for colon cancer in the octo-
genarian group compared to their younger counterparts
(85.7% vs 65.9%, respectively, p<0.01). Hence, there
were fewer operations for rectal cancer in the octogenar-
ians (14.3% vs 34.1%, respectively, p<0.01). There are
two possible explanations for this observation. The first,
surgery for rectal cancer has more potential for complica-
tions compared to surgery for colon cancer®’ and therefore
selecting patients for surgery could be more biased.
The second explanation could be that treatment for rectal
cancer is often based on pre-operative neo-adjuvant ther-
apy and thus results of this therapy (ie, complete response)
could affect the decision to undergo surgery in older
adults, even though this approach has been evaluated
only in recent years.”®*’ Furthermore, there was no differ-
ence in disease stage between the two age groups which
implies that in our cohort, older adults are not diagnosed
with a more advanced stage of disease as previously
shown.*”

Thirty-day mortality was low in the octogenarian study
group as well as in the younger group, similar to recent
literature.®’ The overall and severe complications rate was
similar in both groups and similar to the literature.>' Acute
renal failure occurred in 4 patients (5.2%) of the study
group and none of the control group (p<0.01). As the
sample size is small, it is difficult to draw any conclusion
out of this observation even though it has been shown that
advanced age is an independent risk factor for postopera-
tive kidney injury.*

Screening scores are routinely used by nurses for pre-
operative evaluation of surgical patients and are not spe-
cific for older adults. The main finding of the study
showed that MUST, ANSS and MFS scores of patients
in the study group were not significant predictors for

postoperative complications. Furthermore, CCI which
represents the morbidity burden of patients failed to pre-
dict postoperative complications. Our study supports simi-
lar results that have been reported by others.'®*® For
example, Weerink and colleagues evaluated long-term out-
comes of colorectal surgery in older adults with cancer.
They demonstrated that post-operative complications
rather than the patients’ comorbidities were associated
with early mortality.'®

Although nursing screening scores and CCI failed to
predict early postoperative outcomes, the MUST score and
CCI were predictors of six-month mortality in older adults,

as supported by other studies.'®*" It

should be emphasized
that the outcome of six-month mortality is multifactorial,
in which the operation and immediate post-operative com-
plications are part of the factors involved. Huisman et al
carried out a systemic review of preoperative geriatric
assessment domains and screening tools.** They found
that all domains were, to a varying degree, associated
with different adverse postoperative outcomes. Functional
status, comorbidity and frailty were assessed most fre-
quently and were most often significant. They acknowl-
edged that it is unlikely that one universal geriatric
assessment tool will fit all. Nevertheless, they recommend
that medical teams should tailor an optimal geriatric
assessment tool based on the time, expertise, and resources
available in each institution.

There are several other studies that address the issue of
pre-operative assessment of older population. Fagard®”
reported 1.6% and 41% peri-operative mortality and mor-
bidity, respectively, in patients older than 70 years who
underwent surgery for colorectal cancer. Age and func-
tional status were predictors for these outcomes. On the
other hand, Suhool et al*® did not find a statistical correla-
tion between age and the risk score from a geriatric assess-
ment in patients over 75 years old with rectal cancer.

This
a retrospective study and therefore, the data available

study has several limitations. First, it is
was limited to that which was collected and saved in the
hospital’s electronic files. This means there might have
been a bias while selecting older patients for surgery,
based on the surgeon’s decision alone. Second, the screen-
ing tools and CCI are not specific tools for the older
population and were designed to assess specific risks in
the inpatient population. Third, although various demo-
graphic and clinical variables were recorded, adjuvant
oncological treatment and its possible effect on six-
months survival was not recorded. Forth, sample size of
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the study may have affected the results. Finally, the study
analyzed the association with overall six-month survival
rates, and not cancer-specific survival rates.

In conclusion, this study further shows that age alone is
not a sufficient predictor of surgical outcomes. As so,
different screening tools for high-risk older adults who
are candidates for surgery have been developed, with the
caveat of necessitating skilled physicians and resources
such as time. Nursing screening tools that are being used
routinely may be helpful in better patient selection and
informed decision making. These tools, specifically MUST
and CCI who were found to predict 6 months survival, can
be used to additionally recognize high-risk patients by the
nursing staff and promote further evaluation. This can be
a valuable tool in multidisciplinary and patient-centered
care.
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