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Stratification of venous thromboembolism risk in orthopedic traumas patients
Estratificagdo do risco de tromboembolismo venoso em pacientes vitimas de traumas ortopédicos
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ABSTRACT

Objective: to identify stratification of venous thromboembolism risk in orthopedic trauma patients. Method: in this quantitative,
descriptive, cross-sectional study, data were collected from March to August 2021 and risk of venous thromboembolism based
on the Padua and Caprini scales. Results: the study sample of 216, mostly male, patients were of median age 37 years. The
patients were classified, by severity, as 60.19% emergency care and motorcycle accidents were the most frequent type. Leg and
thigh were the region most affected by trauma and the main determinants for raising the scale were described. Conclusion:
venous thromboembolism is an event amenable to preventive attention and care. Risk stratification assessment should thus be
performed for all orthopedic trauma patients.

Descriptors: Venous Thromboembolism; Risk Measurement; Risk Factor.

RESUMO

Objetivo: identificar a estratificagdo de risco para tromboembolismo venoso em pacientes de traumas ortopédicos. Método:
estudo de abordagem quantitativa, descritivo, do tipo transversal, com dados coletados de margo a agosto de 2021 e risco de
tromboembolismo venoso baseado na escala de Padua e na escala de Caprini. Resultados: a amostra do estudo foi de 216
pacientes, composta pela maioria do sexo masculino, com a mediana de idade de 37 anos. Em relagdo a gravidade do paciente,
60,19% foram classificados como atendimento de urgéncia e o tipo de acidente mais frequente foi o motociclistico. A regido
mais acometida em decorréncia do trauma foi a perna e a coxa, sendo descritos os principais determinantes para a elevagdo da
escala. Conclusdo: o tromboembolismo venoso é um evento passivel de atengdo e cuidados para a prevengdo. Por isso, a
avaliagcdo para estratificacdo de risco deve ser realizada para todos os pacientes vitimas de traumas ortopédicos.

Descritores: Tromboembolismo Venoso; Medi¢do de Risco; Fatores de Risco.

RESUMEN

Objetivo: identificar la estratificacion del riesgo de tromboembolismo venoso en pacientes de traumas ortopédicos. Método:
estudio de enfoque cuantitativo, descriptivo, transversal, con datos recolectados de marzo a agosto de 2021 y riesgo de
tromboembolismo venoso con base en la escala de Padua y la escala de Caprini. Resultados: la muestra del estudio estuvo
constituida por 216 pacientes, en su mayoria del sexo masculino, con un promedio de edad de 37 afios. En cuanto a la gravedad
del paciente, el 60,19% se clasificé como atencién de urgencia y el tipo de accidente mds frecuente fue el de motocicleta. La
region mas afectada a consecuencia del traumatismo fue la pierna y el muslo, y se describieron los principales determinantes
para la elevacién de la escala. Conclusidn: el tromboembolismo venoso es un evento que requiere atencién y cuidados para su
prevencion. Por lo tanto, se debe realizar una evaluacién de la estratificacion del riesgo para todos los pacientes victimas de
traumas ortopédicos.

Descriptores: Tromboembolismo Venoso; Medicidon de Riesgo; Factores de riesgo.

INTRODUCTION

Venous thromboembolism (VTE) is a complication in patients’ victims of trauma it is the most frequent cause of
preventable death during hospitalization?. The VTE covers two related diseases, Deep vein thrombosis (DVT) and
Pulmonary Embolism (PE)**.

The DVT results from the formation of a thrombus in deep veins, it occurs mainly in lower members, the clinical
findings include pain or asymmetrical and unilateral edema. The highest clinical significance of DVP is due to its direct
risk relation to PEY®. PE is the obstruction of the pulmonary artery or its branches by the impaction of one or more
embolus, with consequential cardiorespiratory events. The physiopathology of this grievance is described by Virchow's
triad, which includes endothelial injury, blood stasis, and hypercoagulability®.

According to the 2020 American Society of Hematology guidelines, VTE occurs in one to two per 1,000 individuals
per year or 300,000 to 600,000 events in the United States annually. The incidence increases with age, varying from one
to every 10,000 individuals less than 20 years old to one to every 100 individuals 80 years old or older®. Hospitalized
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patients have at least one risk factor for VTE and about 40% have three or more, besides it presents itself
asymptomatic in up to 70% of the cases’®. The mortality after 30 days reaches 25%. Among the individuals that
survive, 30% have a high risk of developing DVT, recurrent within ten years, besides significantly increasing the
time of hospitalization®1°,

The thrombosis may affect up to 58 patients that suffered serious traumas®?. That occurs by the impact of blood
vessels as well as by the time the person stays immobilized in bed after the accident. Due to the high incidence and
prevalence of hospitalizations in health services regarding traumas and their direct relation as a risk factor for VTE, it
becomes a concerning reality and with the necessity of studies'13,

Therefore, preventing VTE in hospitalized people must be one of the priorities of the health team, and prophylactic
measures must be employed according to the identified risk>'%*, Currently, there are different protocols of
stratifications created with the aim of the classification of these patients based on health records, risk factors,
hospitalization cause, immobilization, and type of surgery!®1213,

In the hospital environment, the nurse team constantly faces patients diagnosed with VTE, being important that
these professionals know and apply stratification protocols and prevention measures, thus, identifying the main
determinants of traumatized patients that increase the risk of VTE besides the trauma itself becomes the research object
of this study.

Based on this context, this study aims to identify the risk stratification for venous thromboembolism in patients
with orthopedic traumas.

METHODS

This is a study with the qualitative, descriptive, and cross-sectional study carried out in a large hospital that
provides high and medium complexity assistance in urgency and emergency, with a focus on traumatology.

We defined the population as hospitalized patients in care units, both sex, older than 18 years old, and victims of
orthopedic traumas. We excluded older patients (>60 years old) in the Intensive Care Unit (ICU) and patients transferred
from the ICU to the care unit.

We carried out a sample size calculation, in which we considered the finite population of 2153 (number of
orthopedic traumas in the institution in 2020), with a prevalence of 50%, sampling error of 5%, and level of confidence
of 95%. Hence, the sample size calculated was 180 patients, in which we add 20% of coverage of possible loss and
inconsistencies, totalizing 216 patients as the final sample of the study.

To guarantee the sample, we randomly carried out the data collection in March and August of 2021. We collected
the data through interviews with the patients and the daily analysis of the medical records by the evaluations of the
medical and nurse evolutions and the Padua and Caorini daily score until the finalization of the case (patient discharge,
death, and transfer). We considered the time of 72 hours after the hospitalization to approach the patients and to carry
out the interview. We measured the risk stratification for VTE by two models of risk assessment, the Padua score for
the risk stratification of clinical patients and the Caprini score for surgical patients.

We generated Padua’s prediction score by the division of intern medicine of the University of Padua (ltaly) in 2010,
integrating the Kucher model with the additional items and lightly modified scores aiming to allow the identification of
all the conditions to which the international guidelines strongly recommend the thromboprophylaxis. The Padua score
analyzes 11 characteristics of the patient, totalizing a maximum score of 21 points the higher the score, the higher the
risk, being the score < 4 configuring low risk and > 4 high risk!>%°,

The protocol developed by Joseph A. Caprini uses the hybrid approach with guidelines based on evidence and
consensus statements that analyzes 38 variables able to reach a maximum score of 82 points and will classify the
patients as low (1-2 points), moderate (3-4 points) or high risk (> 5 points)®.

We oriented the interview with an instrument of data collection, structured, developed by the researcher
containing the evaluation of the level of risk for VTE (based on scales), and the independent variables adopted were:
sociodemographic (sex, age, marital status, race, religion, educational level (in years), provenance); clinical (chronic
disease, smoking habits, drinking habits, exercise habits, weight, height, Body Mass Index (BMI), admission and
discharge date, time of hospitalization); trauma characteristics (patient severity, type of accident, affected region,
classification of the affected bones); interventions carried out (usage of plastered splint, external fasteners, and skeletal
traction); prophylaxis carried out (early ambulation and drug thromboprophylaxis).

For the data presentation, we carried out a simple descriptive analysis explicit by absolute and relative frequencies
and medium and standard deviation.
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The research followed the norms and guidelines that regulate research involving human beings and the
determinations contained in Resolution 466/2012 of the National Health Council. The Research Ethics Committee of the
institution approved the research protocol. All study participants signed the Free and Informed Consent (IC).

RESULTS

We excluded the data from 216 patients’ victims of orthopedic trauma, presented in Table 1.

TABLE 1: Distribution

GO, Brazil, 2021.

of orthopedic trauma cases, according to the
sociodemographic characteristics and previous clinical conditions (n=216). Goiania,

Variables

n (%)

Sex

Male

Female
Marital status
Single

Married
Others

Race

White
Non-white
Religion
Catholic
Evangelical
Others
Chronic disease
Yes

No

Smoking habits
Yes

No

Ex smoker
Drinking habits
Yes

No

Exercise habits
Yes

No

Age (years)
Weight (kilos)
Height (metre)
BMI (kg/m?)

Median=37; IQR: 27-47
Median=75; IQR: 65-86
Median=1,71; IQR: 1,65-1,77
Median=25,31; IQR: 22,74-28,94

170 (78.70)
46 (21.30)

119 (55.09)
86 (39.81)
11 (5.10)

54 (25.00)
162 (75.00)

102 (47.22)
55 (25.46)
59 (27.32)

28 (12.96)
188 (87.04)

60 (27.78)
128 (59.26)
28 (12.96)

105 (48.61)
111 (51.39)

38 (17.59)
178 (82.41)

IQR: interquartile range

The majority of the sample was male 170 (78.70%), with an age median of 37 years old, single 119 (55.09%), that
declared as non-white 162 (75.00%), and from catholic religion 102 (47.22%).

Regarding the clinical conditions and life habits of participants of this research, 28 (12.96%) presented chronic
disease, 178 (82.41%) did not exercise, 60 (27.78%) were smokers, and 105 (48.61%) were alcoholics. The median weight
was 75 kg, the height was 1.71m, and the Body Mass Index (BMI) was 25.31.

In Table 2, we present the date regarding the characteristics of traumas and hospitalization.

SO
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TABLE 2: Distribution of cases according to the characteristics of trauma and hospitalization

(n=216). Goiania, GO, Brazil, 2021.

Variables n (%)
Patient severity on admission

1 - Red 3(1.39)
2 - Orange 63 (29.17)
3 - Yellow 130 (60.19)
4 - Green 20 (9.26)
Type of accident

1 - Motorcycle 126 (58.33)
2 - Fall from height 28 (12.96)
3 - Work accident 22 (10.19)
4 - Traffic collision 18 (8.33)
5 - Pedestrian Running Over 9(4.17)
6 - White weapon injury 5(2.31)
7 - Others 8(3.70)
Affected region

1-Lleg 36 (16.67)
2 - Thigh 34 (15.74)
3 - Hand 24 (11.11)
4 - Foot 21(9.72)
5 - Forearm 18 (8.33)
6 - Spine 16 (7.41)
7-Arm 11 (5.09)
8 - Pelvis 10 (4.63)
9 - Shoulder 8(3.70)
10 - More than one affected region 38 (17.56)
Classification of the affected bones

1-Long 100 (46.30)
2 - Short 20 (9.26)
3 - Irregular 16 (7.41)
4 - Sesamoid 5(2.31)
5 - Elongated 4 (1.85)
6 - Flat (laminar) 1(0.46)
7 - More than one affected bone 70 (32.41)

Days of hospitalization Median=7; IQR: 6-11

IQR: interquartile range

Regarding the severity of the patient, we classified 130 (60.19%) as urgent care in the admission, and the most
frequent type of accident was motorcycle 126 (58.33%). The most affected region due to trauma was the leg and thigh,
36 (16.67%) and 34 (15.74%), respectively. The long bones were the ones that had the most fractures in 100 (46.30%)
patients regarding the time of hospitalization, the median was seven days.

In Table 3, we present the main determinants for the increase of Padua and Caprini’s scores in traumatized
patients.
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TABLE 3: Main determinants for the increase of scales (n=216).
Goiania, GO, Brazil, 2021.

Variables n f (%)
Padua score (n=36)

1 - Trauma ou recent surgery (last month) 32 88.89
2 - Reduced mobility >72 horas 9 25.00
3 - Known thrombophilia 2 5.56
4 - Infections and/or rheumatologic diseases 1 2.78
Caprini Score (n=180)

1 - Minor surgery 105 58.66
2 - Bed restriction (>72h) 68 37.99
3 - Age 41-60 58 32.40
4 - Major surgery (>45 min) 48 26.82
5 - Lower limb edema 35 19.55
6 - Polytrauma 26 14.53
7 - Bed restriction 18 10.06
8 — Knee and hip arthroplasty 5 2.79
9 - Plaster immobilization 5 2.79
10 - Major surgery (< 1 month) 4 2.23
11 - Hip/Pelvis Fracture 4 2.23
12 - Obesity > 150 kg 3 1.68
13 - Spinal cord trauma 3 1.68
14 - Arthroscopy 2 1.12
15 - Central venous catheter 2 1.12

Regarding the risk of VTE, in 36 (16.6%) patients, we carried out the stratification based on Padua score and
180 (83.4%) on Caprini score. From the 36 stratified with Padua score, 28 patients presented low risk and 8 high risks,
and from the 180 stratified with the Caprini score, 91 presented a low risk, 39 were moderate, and 50 patients were
high risk.

We present the VTE risk stratification in Table 4.

TABLE 4: Stratification risk of VTE (n=216). Goiania, GO, Brazil, 2021.

Padua score Caprini score
Variables Low risk High risk Low risk Moderate risk High risk
28 (77.78) 8(22.22) 91 (50.56) 39 (21.67) 50 (27.78)
n % n % n % n % n %
Plaster splint
1-Yes 16 57.14 6 75.00 74 81.30 28 71.79 38 76.00
2-No 12 42.86 2 25.00 17 18.70 11 28.21 12 24.00
External fasteners
1-Yes 10 35.71 5 62.50 68 74.70 28 71.79 39 78.00
2-No 18 64.29 3 37.50 23 25.30 11 28.21 11  22.00
Skeletal traction
1-Yes 0 0.00 0 0.00 2 2.20 4 10.26 2 4.00
2-No 28 100.00 8  100.00 89 97.80 35 89.74 48 96.00
Early ambulation
1-Yes 22 78.57 0 0.00 51 56.00 11 28.21 8 16.00
2-No 6 21.43 8 100.00 40 44.00 28 71.79 42 84.00
Drug thromboprophylaxis
1-Yes 8 28.57 6 75.00 46 50.60 29 7436 46 92.00
2-No 20 71.43 2 25.00 45 49.50 10 25.64 4 8.00
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Of the 216 participants in the sample, 162 were using plaster splints and 150 external fasteners, and 8 were using
skeletal traction, some patients received more than one intervention of immobilization. Those who used plaster splints
and external fasteners 44 and 39 presented a high risk for VTE, respectively.

Regarding the interventions carried out in the prevention of VTE, we analyzed two variables, early ambulation,
and drug thromboprophylaxis. We carried out the early ambulation in 92 (42.59%) of the patients with orthopedic
trauma, and drug thromboprophylaxis carried out in 135 (62.50%) of the total sample, and the medicine used in all the
cases was the low molecular weight heparin, injectable solution 40 mg/5000 IU, once a day.

DISCUSSION

The majority of the sample was male, with a median age of 37 years old, and single. A similar result to another
research in which the median was 39.88 years old and the majority of the sample 71.60% was male patients®.

Given the presented data, we can observe that young adults suffer more trauma, which can be justified due to the
lifestyle and cultural process that they are inserted. Since the release of the National Men’s Health Policy in 2009, Brazil’s
Health Ministry was signaling that given the brutality associated with men, the higher use of alcoholic drinks, the drug
use, and the greater access to weapons, they were more inclined to suffer traumas’2,

Regarding the gravity of these patients, we classified 60.19% as urgent care in the admission, which configuration
as moderate gravity, We found similar results in a study carried out in India in 2016, in which the screening priority
distribution was: priority one (15.5%), priority two (56%), and priority three (28.5%)%2°,

In this study, the most frequent accident was the motorcycle in 58.33%. The most affected region due to trauma
was the leg and thigh, corroborating with a cross-sectional study carried out on 1148 patients. Regarding the type of
accident, one of the justifications includes the fact that the institution of the study is a large hospital that provides high
and medium complexity assistance in urgency and emergency, focusing on traumatology, being the main reason for this
patient profile in the network?®.

Concerning the affected region due to trauma, we observed that the majority of musculoskeletal traumas in
members could be justified because these parts of the body are more exposed, which provides a higher number of
traumas. This category of trauma is more unfavorable because the recovery time is long, it has a high rate of lethality,
and the majority of the time leaves sequels that prevent individuals from returning to their work activitiess??223,

These patients, during the process of hospitalization, present a risk of VTE given the presence of acquired or
hereditary factors. The main determinants for the increase of Padua and Caprini scales in a traumatic patient found in
this study are, respectively, Padua: trauma or recent surgery (last month), reduced mobility >75 hours, and known
thrombophilia. In the Caprini evaluation, we found: minor surgery, bed restriction (>72h), age 41-60, major surgery
(>45 min), Lower limb edema, polytrauma, bed restriction, knee and hip arthroplasty.

In a cross-sectional and descriptive study carried out in a large hospital from the interior of Sdo Paulo state, which
analyzed 592 patients, we observed that the main determinants for the increase of Padua scale were: reduced mobility,
recent trauma or surgery (last month's), known thrombophilia, and for the Caprini scale: major surgery, minor surgery,
age from 41 to 61 years old, knee and hip arthroplasty and polytrauma®.

Both studies are similar regarding the characteristics found, demonstrating that Padua and Caprini scores revealed
themselves to be useful and easy to utilize once they check scores for different risk factors and assist in the
comprehension that patients with the same number of factors can be stratified in different levels of risk for VTE.
That will provide an expressive group of patients to benefit from chemoprophylaxis once the stratification of
patients in risk categories is a tool considered more adequate to the decision-making regarding the prophylactic
measure to be adopted?.

The loss of mobility, recent or continuous, is a common risk factor acquired and important for the development
of VTE, increasing its incidence by two to five times when compared with the incidence of patients with normal
ambulation. Other studies?*%> suggested this is due to the trauma and its relation between reduced mobility and risk
increase for VTE, proportional to the level and the time of bed restriction.

Although the importance of immobilization as a risk factor for the development of VTE has already been defined
in the literature, there is still no consensus on the definition of immobilization. Randomized clinical studies highlight the
high heterogeneity in the characterization of immobility applied to hospitalized patients. Among the suggested
definitions, we highlight: expected immobilization for more than half of a day in 7 days, bed confinement for more than
2/3 of each day for 10+2 days, bed confinement > 4 days, projected hospitalization for > 4 days and < 3 days of
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immobilization before the hospitalization, absolute or sedentary rest with no access to the restroom and inability to
achieve an autonomous walking distance > 10 meters in 10+4 days®®. Regarding the carried-out intervention for the
prevention of VTE, we analyzed two variables, early ambulation, and drug thromboprophylaxis. We observed that
mechanical prophylaxis is less prescribed and utilized. Prevention has already been highlighted as fundamental and
necessary to avoid acute complications, such as PE, or chronic, such as post-thrombotic syndrome. With the evidence
reported in the literature, the measures of prophylaxis are even more discussed and indicated with the protocol
enhancement426:27,

The lack of knowledge about the preventive measures and protocols of classification regarding the risk of
VTE may be the reason for the non-utilization of non-pharmacological measures of prevention!*. Considering that
the nurse is the professional who continuously and uninterruptedly assists hospitalized patients, he/she has a
fundamental role in the identification of the risk for VTE and the implementation of prophylactic
interventionss?%27,

Several studies'*2627 discuss the role of the nurse in a section of the Nursing Interventions Classification (NIC)
taxonomy. Hence, we present subsequently the non-pharmacological interventions that can be implemented with
the patient with risk for VTE: Having the patient’s detailed medical records aiming to determine their risk factors;
Carry out the evaluation and risk stratification for VTE in hospitalized patients; Stimulate the secure ambulation;
elevate 20° any member supposedly affected or above the level of the heart to, then, increase the venous return;
indicate, implement the use of elastic graduated compression stockings; Carry out the risk stratification for VTE;
Daily evaluate the skin colocation, peripheral perfusion of members receiving compressive treatment, evaluate
the level of comfort with use and guarantee the adequate comprehension; in case of edema formation, the
member must be measured again and the stocks adjusted; encourage patients the use of stoking during the day
and the night till their mobility are not significantly reduced; teach and supervise the patient during exercises of
dorsiflexion and plantar flexion, followed by medial and lateral rotation of the foot, 10 repetitions to every hour,
till total ambulation of the post-surgical patient; Teach hospitalized patients about VTE, preventive measures and
diseases complication.

The nurse must then have as a routine the evaluation of these patients guided by the institutional protocols,
furthermore, the measures of prevention must be implemented as initiatives lined with evidence, supported by
protocols, and without waiting for the prescription of another professional. Regarding the pharmacological measures,
the nurse must double-check.

Limitations of the study

This study has its limitations in its methodological design, which does not enable monitoring of the population and
the outcome analysis, another point we highlight is that the population was underrepresented because we excluded
ICU patients given the degree of gravity and impossibility of signing the consent form.

However, besides having statistical power assured by its sample size calculation and sample reached, it enables a
better understanding of the reality of the traumatological health in the investigated region. These data also provided a
wide discussion regarding the theme once the present results of this study add to the literature and constitute evidence
and subsidies for more assertive and effective public policies.

CONCLUSION

Venous thromboembolism is an event liable to attention and care for prevention. Thus, the evaluation for risk
stratification must be carried out on every patient victim of orthopedic trauma, and mechanical prophylaxis must be
instituted for patients in specific conditions associated with pharmacological prophylaxis.

However, non-pharmacological prophylaxis is a secure and viable therapy that may avoid the deleterious effects
of prolonged immobilization in bed, presenting positive answers to the hospitalized patient.

We highlight that these measures are still not fully utilized, some of the possible explanations for the underspend
are: the lack of routine in health services on applying prophylaxis measures in their patients that occasionally contributes
to the low percentage of prophylaxis in venous thromboembolism.

We conclude that the risk stratification must be carried out as a routine, and the prophylaxis measures must be
implemented considering that the prevention forms are superior to the treatment; hence, we suggest strengthening
educational programs.
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