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Abstract Introduction A therapeutic plan is elaborated based on the health needs of each user,
allowing a multidisciplinary team to assess diagnoses, treatment options, bonds, and
optimal hospitalization time.
Objectives To identify risk management tools already used and implemented in a
reference teaching hospital in the city of São Paulo and to analyze their application and
risk factors in medium and large colorectal surgery.
Method Observational, longitudinal, and prospective study, with 30 patients with
colorectal disease hospitalized in the surgical ward of the coloproctology service and in
need of surgical treatment. In the first group, the protocol was applied with the
knowledge of the researcher only, and, in the second group, with the knowledge of
both the researcher and the attending physicians.
Results Sixty percent of the patients were female with a mean age of 60.93 years and
body mass index (BMI) of 26.07 Kg/m2.
After surgery, patients in the first group who did not receive venous thromboembolism
(VTE) prophylaxis in the first 24hours had an increased risk of having the event compared
with those who returned to prophylaxis (p<0.005), thus suggesting this prophylaxis was a
protective factor against thromboembolic event (p¼ 0.006). This group also had a higher
risk of hypoglycemia when no strict control was performed (p¼0.041).
Conclusion The compliance to hospital protocolswith applicationmonitoring, notedly in
teaching places with annual admission of resident physicians, is a fundamental part of the
adequate care of the patient combined with the implementation of therapeutic plans.
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Introduction

Medium and high complexity health care—at the levels of
specialties, and diagnostic and propaedeutic support—tradi-
tionally uses therapy and focuses mainly on the disease,
concentrating less on the subject of its treatment, and with
little involvement of the family, history, culture, daily life,
and quality of life. 1

Thus, the use of hard technologies (machines and instru-
ments) prevails in the mode of health production, to the
detriment of light-hard (defined by technical knowledge)
and light (relationship technologies) technologies for patient
care.2

Changing the care model requires an appreciation of
light technologies in the line of care to be used in health
production. A work process centered on light and light-hard
technologies is the condition for the service to provide a
better and more appropriate care for patients and their
families.3,4

In the meantime, with greater use of technical knowledge
and better doctor-patient relationship, the therapeutic plan
is elaborated based on the health needs of each user, consid-
ering their opinions, wants, and life project, which allows for
a more democratic and horizontal interaction between
doctor, patient, and family through awelcoming and bonding
relationship of co-responsibility and autonomy, encouraging
the adoption and understanding of the proposed treatment.

The health care of patients hospitalized for surgical pro-
cedures involves the work of a multidisciplinary team in
order to assess diagnoses, treatments, bonds, and treatment
time.5–9 In addition, it assists in decision-making and favors
the sharing of information with the patient, allowing the
adoption of conducts together through an individualized
therapeutic plan, providing a common understanding of
the proposal, management, roles, and responsibilities of
each individual.10–16

However, the application of predictive models for patient
risk stratification and surgical practice in the formof efficient
and reproducible decision support systems seems to be still
limited. Incorporating decision support tools based on ro-
bust predictive modeling into broader systematic
approaches to patient evaluation allows to increase patient
safety.17,18

Objectives

The present study aimed to identify risk management tools
already used and implanted in a reference teaching hospital
in the city of São Paulo and to analyze their application and
risk factors in large colorectal surgery.

Methodology

This is an observational, longitudinal, and prospective study,
with 30 patients with colorectal disease in need of large
surgical treatment treated in the coloproctology outpatient
clinic and admitted to the surgical ward of the hospital Santa
Marcelina for this specialty.

Patients hospitalized with colorectal diseases without
surgical indication, those in hospital beds other than the
specialty ward, and those who did not agree to participate in
the study were excluded.

Based on anamnesis and instruments for risk management
disseminated in thehospital environment, due to their respec-
tive theoretical and scientific importance in patient manage-
ment, a protocol and better adhering to those already existing
in the institution were structured. For their analysis, the
patients were divided into 2 groups, each containing 15
individuals.

In group 1, composed of the first 15 patients, the protocol
was applied, with new parameters and measures already
managed, with the researcher’s knowledge only, so that the
resident and assistant physicians did not know that the
stipulated parameters were being evaluated. In group 2,
composed of the 15 subsequent patients, the same items
were analyzed, but this time, with the standardization of the
therapeutic plan and knowledge of the researcher and the
multidisciplinary team.

The data evaluated in the two groups were:

Preoperative

– general data on anamnesis: gender, age, body mass index
(BMI)

– reason for hospitalization: neoplastic disease or not
– smoking and/or alcohol consumption
– chronic medications: drug reconciliation
– venous thromboembolism (VTE) risk
– anesthetic risk classification: American Society of Anes-

thesiologists (ASA)

Postoperative

– VTE risk and prophylaxis
– risk and measures for hypoglycemia
– doubts after the surgical procedure
– return in consultation with pathological anatomy result
– return in consultation with nutritionist with scheduled

date

All patients who agreed to participate in the study were
offered a free and informed consent form (TCLE, in the
Portuguese acronym) after the acceptance of the research
ethics council (CEP, in the Portuguese acronym) under num-
ber 2,622,762.

Statistical analysis

The statistical study was initially done from the descriptive
analysis of the variables, followed by the univariate based on
Student t-tests for independentsamplesandonthechi-squared
test for categorical data, which was considered statistically
significant if p<0.05 with a confidence interval>95%.

Finally, the relative risk of the variables that maintained
independent associations in the factors studied and in relation
to complications was calculated. The calculations were per-
formed using the IBM SPSS Statistics for Windows, Version
20.0 (IBM Corp., Armonk, NY, USA).
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Results

Thirty patients with colorectal disease requiring major sur-
gical treatment for intestinal resection followed at the
coloproctology outpatient clinic between October 2017
and May 2018 were prospectively analyzed, and the first
15 patients were designated as group 1, in which only the
researcher was aware of the methodology; the other 15
patients were designated as group 2, in which the researcher
and the medical and multidisciplinary teams were aware of
the proposal of the work.

Group 1 consisted of 60% of female patients with a mean
age of 62.2 years (�8.24 years) and mean BMI value of 25.94
Kg/m2 (�5.20 Kg/ m2), 60% of the patients in this groupwere
Caucasian, followed by Brown (33.3%), and Black (6.7%). On
the other hand, group 2 was also composed by 60% of female
patients, however with amean age of 57 years (�16.74 years)
andmean BMI value of 26.20 Kg/m2 (�4.96 Kg/m2), with 60%
being Caucasian, followed by Brown (20%), Blacks (13.3%),
and Asian (6.7%) (►Table 1).

It was found that, in group 1, 80% of the causes of
hospitalizationwas due to neoplastic disease, while in group
2, it was 93.3%. Regarding habits, such as smoking and
alcohol consumption, it was found, respectively, that 73.3%
and 60% had these addictions in group 1 against 46.7% and
53.3% in group 2 (►Table 1).

In Group 1, 60% of the patients used chronic medication
and 6% of themdid not have drug reconciliation performed at
admission, and, in the postoperative period, in 26.6% of the
patients, chronic drugs were not reintroduced at the correct
time. In counter-departure, in group 2, 66.7% of the patients
used chronic medication and, with the best supervision, all

had their medications introduced in hospitalization and in
the immediate postoperative period.

Regarding postoperative complications, it was shown that
it was higher in alcoholic patients (p¼0.006) and smokers
(p¼0.062) and in those classified as anesthetic risk ASA 3
(p¼0.043) (►Table 2). When multivariate analysis of the
data presented in this table, it was observed that the main
independent factor for postoperative complications was
alcohol consumption (p¼0.06).

Regarding the prevention and VTE risk, patients in both
groups received adequate preoperative prophylaxis; howev-
er, no patient in thefirst group hadWells risk stratification.19

From these, 20% were at risk for pulmonary thromboembo-
lism (PTE), 6.7% of whomwere at high risk and 93.3% were at
moderate risked; in addition, it was observed that 13.3% did
not return to prophylaxis after surgery. In relation to group 2,
there was a risk for PTE in 6.7% of the patients, all of them at
moderate risk, and of these, all of them had both their risk
stratification byWells criteria and prophylaxis and return in
the immediate postoperative period.

It was observed that patients who did not return to VTE
prophylaxis had a theoretical risk 1.73 higher of having
thromboembolic events than those who returned to drug
prophylaxis in the postoperative period (odds ratio [OR]
¼1.73, p¼0.005) (►Table 2). In addition, it was demonstrat-
ed that the reintroduction of prophylaxis of thromboembolic
events was a possible protective factor against the occur-
rence of VTE with statistical significance (p¼0.006 and
OR¼0.47 [0.353-0.541]) (►Table 2).

Regarding the possibility of hypoglycemia, there was a
risk of 86.6% in group 1 and 100% in group 2, although only
60% in the first group received routine prophylactic support
against 100% in the protocol action group. Also in this
respect, the strict postoperative time glucose was not
performed in 73.3% of the patients in group 1, and it was
observed that the patients in whom the strict control
of blood glucose was performed in the postoperative
period had lower chances of hypoglycemia, even if no
adverse event was demonstrated in the others (p¼0.041)
(►Table 2).

Table 2 Univariate analysis

Parameter p Exposure risk (95% CI)

VTE risk without
prophylaxis

0.005 1.738 (1.357–1.826)

Protective factor of
VTE with prophylaxis

0.006 0.476 (0.353–0.541)

Alcoholism 0.006 1.938 (1.938–4.522

Smoking 0.062 1.231 (1.083–6.358)

ASA 0.043 1.450 (1.136–1.851)

Time glucose in
non-DM

0.041 0.365 (0.017–0.747)

Time glucose in DM 0.011 0.267 (0.269–0.440)

Abbreviations: ASA, American Society of Anesthesiologists; CI, confi-
dence interval; DM, diabetes mellitus; VTE, venous thromboembolism.

Table 1 Characteristics of patients in groups

Parameter Group 1 Group 2

Number of patients 15 (50%) 15 (50%)

Age in years (mean� SD) 62.2� 8.24 57� 16.74

Sex

Male 6 (40%) 6 (40%)

Female 9 (60%) 9 (60%)

Ethnicity

Caucasian 9 (60%) 9 (60%)

Brown 5 (33.3%) 3 (20%)

Black 1 (6.7%) 2 (13.3%)

Asian 1 (6.7%)

BMI (mean� SD) 25.94�5.2 26� 4.96

Reason for hospitalization

Malignant disease 12 (80%) 14 (93.3%)

Benign disease 3 (20%) 1 (6.7%)

Smoking positive 11 (73.3%) 7 (46.7%)

Positive ethylism 9 (60%) 8 (53.3%)

Abbreviations: BMI, body mass index; SD, standard deviation.
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Among the 15 patients in group 1, 20% reported having
doubts about the treatment, and, at the first outpatient
consultation after hospital discharge, 13.3% of them left
with some type of inquiry against none in group 2
(p¼0.355); 66.7% of patients did not take the result of
pathological anatomy in the consultation; besides that, the
same percentage had no consultation with a scheduled
nutritionist. On the other hand, in group 2, all patients
brought the pathological result to the follow-up consultation
with the assistant team, although 13.3% did not have a
consultation scheduled with the nutrition group.

Discussion

Adequatemultidisciplinary preparation of hospital records is
an inherent premise in health care. On the medical side, the
existence of a medical record committee is mandatory in all
hospitals, and, fundamentally, in university institutions, the
standardization and detailed preparation of medical records
is important, since care, teaching, and research activities are
practiced. 20 However, Silva and Tavares Neto demonstrated
through the analysis of medical records of 77 institutions
that, in 48.1% of the cases, not even the therapeutic plan was
specified in anamnesis.20

Associated with the detailed completion of the various
items of the medical records, the adoption of a therapeutic
plan in health care allows better programming and the
occurrence of lower rates of failure and damage in patient
care, besides greater participation of the family and multi-
disciplinary integration .1,21

In this context of therapeutic plan, the present study
demonstrates that although it is already known that VTE
corresponds to the main cause of avoidable death in hospi-
talized patients22 and that the performance of abdominal-
pelvic and oncological surgeries are important risk factors for
the treatment of this condition,23 in group 1, no patient was
stratified based on objective parameters or scales of risk
assessment for VTE, although 19% of patients received drug
prophylaxis at the time of hospitalization.

After surgery, 13% of patients in group 1 did not return to
prophylaxis in thefirst 24hours, thus increasing by 1.73 times
(1.357–1.826) the potential riskof havingVTEwhen compared
with those who returned to prophylaxis (p¼0.005) and a
possible significant protection factor when performing the
postoperative return of prevention verified in patients in
group 2 (p¼0.006 and OR ¼0.47 [0.353–0.541]).

The present study also corroborates data from the litera-
ture, in which, according to the ENDORSE study that ana-
lyzed 30,000 surgical patients in 32 countries, only 64% of
these patients at risk of VTE received prophylaxis.24 In Brazil,
this number is more importantly reduced, as 46% of VTE
prophylaxis was performed correctly in patients admitted to
reference hospitals.25

Among other items that should be contained in the thera-
peutic plan, there is a need to know comorbidities, medica-
tions in use, performance and programming of fundamental
postoperative care and multidisciplinary care for surgical
patients. In this respect, it isknown that adequate and rigorous

glycemic control during the perioperative period demon-
strates an increase in survival and decrease in postoperative
complications in both diabetic and non-diabetic patients.26

In the present study, it was found that only 30% of the first
sample of patients had strict capillary glycemia in the first
24 hours postoperatively, and, of these, 86.6% had some risk
for hypoglycemia, demonstrating data consistent with the
literature, in which blood glucose monitoring occurred in
only 59% of hospitalized patients, and only 54% of patients
with altered examination received treatment for control.27

On the other hand, in relation to group 2, in which the
supervision of this measure was intensified and standard-
ized, it was observed that these patients had lower chances of
hypoglycemia (p¼0.041).

Although, in this study, no statistically significant data
were found between smoking habits and postoperative
complications (p¼0.062) - perhaps due to the small number
of patients studied—the literature demonstrates a 30% in-
crease in the potential risk ofmorbidity andmortality within
30 days of the surgical procedure and the risk of infec-
tion.28,29 In addition, in the alcoholic patients, this risk
was 1.9 times higher with statistical significance (p¼0.006).

The elaboration and implementation of a therapeutic plan
involves individual and collective action. For this, it is
essential to organize individualized multidisciplinary care
to the patient, based on the evaluation of the clinical case in
an expanded way, therapeutic objectives, intervention pro-
posals, and evaluation of results.

This action of the health team aims tominimize failures in
health work processes and possibility of damage, to better
program bed turnover, as well as more effective communi-
cation between teams, providing important metrics for pro-
grams such as Enhanced recovery after surgery (ERAS) in
various surgical specialties .30–32

As limiting factors of the present study, we can mention
the small number of patients analyzed and in a non-ran-
domized manner, and only one surgical service having been
used. On the other hand, its applicationwasmade by a single
observer, longitudinally and prospectively.

Conclusion

In the present study, it was observed that the compliance to
hospital protocols with application monitoring, notedly in
teaching places with annual admission of resident physi-
cians, is a fundamental part of the adequate care of the
patient, and, combined with the implementation of thera-
peutic plans, it was shown to decrease the risk of occurrence
of VTE and hypoglycemia.
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