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SUMMARY

INTRODUCTION: Assessment of acute postoperative pain is mandatory for effective treatments. Pain trajectories may help professionals
improve treatments. It has been suggested that uncontrolled pain in the immediate postoperative period generates higher pain inten-
sities on the following days of hospital stay.

OBJECTIVE: To determine the relationship between pain during the first postoperative hour and the first 24 postoperative hours.

METHODS: Setting: a general university hospital. Study design: a prospective observational, analytical study of patients undergoing
surgical procedures under general anesthesia and hospitalized for at least 24 hours. Five assessments of pain were carried out during
the first hour in the recovery room followed by three assessments during the first 24 hours. The slopes of pain trajectories were calcu-
lated, and the relationship between them was analyzed.

RESULTS: 234 patients were recruited, 31.3% had uncontrolled pain on arrival at the recovery room; at the end of the first 24 hours after
surgery, 5.5% of the patients had uncontrolled pain. The first pain intensity score in the recovery room correlated negatively with the
slope for the first hour (P1): rS = -0.657 (p = 0.000). Similarly, the first pain intensity score had a negative association with the pain
trajectory slope during the hospital stay (P2): rS = -0.141 (p = 0.032). When comparing the two slopes, a nonsignificant negative cor-
relation was found: rS = -0.126.

CONCLUSIONS: the trajectory of pain during the first hour does not predict the behavior of the trajectory during the first day after surgery.
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INTRODUCTION

Competent acute postoperative pain treatment
has noteworthy physiological and psychological ben-
efits, such as early feeding and mobilization, reduced
pulmonary and cardiovascular morbidity, and re-
lieved suffering™; in other words, proper pain relief
is an important outcome of surgery. Therefore, mon-
itoring pain intensity and its relief over time is a valu-
able postoperative care measure. The control of pain
intensity on arrival at the post-anesthesia care unit

(PACU) is essential in order to obtain a successful
hospital transit, ¢ and it has been identified as a pre-
dictor of severe postoperative pain”®. It is important
to realize that the measure of the intensity of pain at
a single time excludes the changing course of postop-
erative pain over time, so the buildup of trajectories
of pain can help understand individual patients®. A
trajectory is a path or line of development, hence the
influence of the trajectory of pain intensity during

DATE OF SUBMISSION: 27-Aug-2018
DATE OF ACCEPTANCE: 09-]an-2019
CORRESPONDING AUTHOR: Jairo Moyano

Pain Service, Department of Anaesthesia, Fundacién SantaFe de Bogota, El Bosque University

Address: Cra 7 n° 117-15, Bogota, Colombia
E-mail: jmoyano@unibosque.edu.co

825

REV ASSOC MED BRAS 2019; 65(6):825-829


https://orcid.org/0000-0003-4607-7735
https://orcid.org/0000-0001-9461-4422
https://orcid.org/0000-0002-4534-4136
https://orcid.org/0000-0003-3704-3234
mailto:jmoyano@unibosque.edu.co

ORT TITLE: ACUTE PAIN FOLLOW-UP

the first hour could predict the intensity during the
next few hours after surgery. The objective of this
study is to explore the relationship between pain in-
tensity in the first postoperative hour and the inten-
sity of pain during the first 24 hours. We hypothesize
that the trajectory of pain intensity during the first
hour after surgery directly affects the trajectory of
pain intensity during the first postoperative day.

MATERIALS AND METHODS

A prospective observational, analytical study
was conducted at a single university hospital that
performs 14,500 anesthetic procedures per year.
Approval was requested from the Institutional Eth-
ics Committee, which decided there was no need
for informed consent. All adult patients subjected to
surgical procedures under general anesthesia and
hospitalized for at least 24 hours were included. The
study period was 14 consecutive months. The follow-
ing patients were excluded: those discharged to the
Intensive Care Unit, those with a severe preoperative
cognitive deficit or uncontrolled psychiatric illness,
those who were unable to communicate, obstetric
and pediatric patients, and patients treated by the
Acute Pain Service.

The anesthetic technique was determined by the
attending anesthesiologist and was mostly based on
propofol (1-2 mg/kg), rocuronium bromide (0.5 mg/
kg), remifentanil (0.1-0.3 mcg/kg/min), and sub-
MAC concentrations of inhaled agent (sevoflurane or
desflurane) according to BIS readings, paracetamol
(1 gram) or diclofenac (1 mg/kg) were administered
intravenously during induction of anesthesia. By the
end of surgery, all patients had received an intrave-
nous loading dose of opioid (morphine or hydromor-
phone) equivalent to 0.15 mg/kg of morphine. Once
the patient had been extubated and obtained a Ram-
say sedation score of 2, they were transferred to the
Post-Anesthetic Care Unit (PACU) where the pain
assessment was as follows: on arrival (t0), after 15
min (t1), after 30 min (t2), after 45 min (t3) and after
60 minutes (t4). Three assessments were carried out
after the patient had been transferred to the hospital
ward: on arrival (t5), after 12 hours (t6) and after 24
hours (t7). Staff members of the Anesthesia Depart-
ment carried out the assessments by using the Ver-
bal Rating Scale (VRS) (O = no pain and 10 = the worst
imaginable pain).

Demographic variables, type of surgery, ASA clas-

sification status, pain intensity at different times,
the doses of intraoperative morphine plus titration in
the PACU and the equianalgesic doses of morphine
during the first 24 hours of hospitalization were an-
alyzed. Based on each patient’s pain intensity, the
individual slope of the first hour’s trajectory (P1) was
calculated using tO to t4 pain scores and the slope for
the first 24 hours (P2) by using t5 to t7 pain scores.
Mild pain was defined as VRS < 3/10, and severe/
unbearable pain was defined as VRS > 7/10. Positive
slopes meant worsening of pain, and negative slopes
meant improved pain over time.

STATISTICAL ANALYSIS

To calculate the sample size, the average number
of surgical procedures per month was taken from the
institutional data (n = 1138); about 75% (n = 853) of
those were performed under general anesthesia, and
of these approximately 55% (n = 426) were on an out-
patient basis. It was estimated that a sample size of
234 patients would provide 80% of power to detect
differences between slopes, with a 95% confidence
level; the analysis was performed to two queues.
Patients were classified as decreasing or increasing
in pain over time. Frequencies and percentages an-
alyzed the nominal variables. For the quantitative
variables, averages and standard deviations (SDs)
were calculated, and if they were asymmetrical, the
median and percentiles were calculated. The statis-
tical tests were carried out using the software SPSS
Statistics 22, and Spearman’s correlation coefficient
(rS) was used to determine the association between
variables. Individual slopes of the first postoperative
hour (P1) and the slopes of the first 24 postoperative
hours (P2) were compared.

RESULTS

A total of 234 patients were included; their ages
ranged between 18 and 88 years, with an average of
50 years, and 59% (n = 138) were female. The mean
intensity on arrival at the PACU was 4.5/10, with
40.6% (n = 95) of the patients reporting a pain intensi-
ty of < 3/10 in the initial assessment in the PACU (t0)
and 31.2% (n = 73) reporting a pain intensity of > 7/10
when they arrived at the PACU (t0) . The mean inten-
sity on ward admission at t5 was 2.8/10, with 70.9%
(n =166) of the patients reporting a pain intensity of
< 3/10 in the final assessment in the hospital ward
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(t7), and 5.5% (n = 13) of the patients reporting a pain
intensity of > 7/10 at the end of the first 24 postoper-
ative hours (t7).

Slope P1 was positive in 47.8% (n = 112) of cases.
The slopes of the first hour (P1) were in a range be-
tween -2.7 and +1.7. Of the patients who presented a
negative slope in P1, 40% (n = 49) also had a negative
slope in P2.

The slope was positive in P2 in 48.7% (n = 114) of
the patients. Overall, the slopes of the trajectories
showed a negative trend over time (P1 = -0.25; P2 =
-0.19) (Figures 1,2). When comparing the slopes of
P1 and P2, a negative correlation of rS = -0.126 was
found (p = 0.056).

The slopes of the first 24 postoperative hours (P2)
fluctuated between -3.5 and +3.5, with a proportion
of negative slopes of 39.7%. The proportion of posi-
tive slopes was identical at 26.5% in both follow-up
periods.

When slopes P1 and P2 were compared, a nega-
tive correlation of rS = -0.126 was found (p = 0.056).

TABLE 1. DEMOGRAPHIC AND CLINICAL
CHARACTERISTICS OF PARTICIPANTS

Characteristics n (%)
Patients 234 (100)
Sex

Women 96 (41)

Men 138 (59)
Age

18-50 116 (49.6)

51-70 91(38.9)

71-80 21(9)

80 6(2.6)
ASA status ‘
1 36 (15.38)
2 10 (47)

3 87 (372)
4 1(0.42)
Type of surgery

General 98 (41.9)

Head and neck 43 (18.4)

Urology and Gynecology 40 (171)

Orthopedics 17 (7.3)

Others 10 (4.3)

Plastic 8(34)

Thoracic 7(3.0)

Neurosurgery 5(21)

Vascular 6(2.6)

ASA (American Society of Anesthesiologists)

Those patients who developed positive slopes
during the first hour had an average consumption
of morphine equivalent to 6.6 mg (SD =+ 6.6) during
the first 24 hours after the surgery, while those with
neutral or negative slopes during the first hour pre-
sented an average consumption of 7.1 mg (SD = 7.6).
The opioids used after surgery were hydromorphone
(77%), morphine (17%) and fentanyl (6%) (Table 1).
Those patients with negative trajectories in P2 had
an average morphine consumption of 7.0 + 7.0 mg
(SD), while the consumption of patients with positive
or neutral slopes was 6.9 mg (SD + 7.6). It was not
possible to establish a correlation between the con-
sumption of opioids during the first 24 hours and the
intensity of pain or their slopes.

DISCUSSION

A large interindividual variation was found in
very early postoperative pain intensity after uncom-
plicated surgery, emphasizing the need for postop-

FIGURE 1. PAIN TRAJECTORY WHILE IN THE RECOVERY
ROOM

tO = on arrival, t1 =15 min, t2 = 30 min, t3 = 45 min, t4 = 60 min

FIGURE 2. PAIN TRAJECTORIES DURING THE HOSPITAL
STAY.
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erative pain protocols. This study showed that only
four out of every 10 patients had received adequate
pain relief when they arrived at the PACU; moreover,
a third of the patients arrived at the PACU with un-
bearable pain. This is in line with earlier findings'™".
Undoubtedly many factors contribute to the initial
high intensity of pain, depending on the nature of
the surgery and sociodemographic factors, but tran-
sitional analgesia (from the operating theatre to the
PACU) certainly has a significant role in this first out-
come. To obtain a complete overview of individual
pain behavior during this initial period, the need for
triage of analgesia is obvious, after the evaluation of
vital signs and at the end of the stay in the PACU.
The result of this initial high pain score (intercept in
the trajectory path) was a higher number of patients
with uncontrolled pain scores for longer during their
stay in the PACU.

In contrast, the number of patients with prop-
er pain control at the end of the observation period
(first 24 hours) was clearly higher (70.9%). Also, it
was found that when the initial assessment of pain
is higher, the slope tends to be more negative (more
rapid pain reduction); this was also found in a sam-
ple of medical and surgical patients who obtained
relief within the first two hours of treatment®.
Overall there was a decline in pain intensity over
time, which is in line with previous results; howev-
er, there was wide individual variability®™. An ade-
quate trajectory of pain implies a low initial inten-
sity and a progressive decrease over time, that is, a
negative slope. It is necessary to have professional
education and institutional pain policies to imple-
ment evidence-based protocols of multimodal anal-
gesia seeking to reduce the number of patients with
uncontrolled pain at admission to the PACU™. The
usual clinical practice of Acute Pain teams includes
an assessment of pain intensity at rest and during
activity, after which therapeutic decisions are made
such as changes in multimodal analgesic schemes;
in those scenarios, one clinical challenge is to trans-
late a subjective assessment of the patient’s pain
experience into an objective assessment™, which
is required for proper prescriptions. The trajecto-
ry of pain is an instrument that allows pain to be
characterized individually and makes it easier to
establish the effectiveness of analgesic treatment
over time. As described by Chapman et al.?, the tra-
jectories of pain enable healthcare professionals to
obtain more precise information regarding the ef-

fectiveness of analgesic plans, according to wheth-
er the slopes of trajectories are positive, neutral, or
negative (bad, null, or good levels of effectiveness,
respectively). This approach allows professionals
to make better decisions in considering pain as a
process over time. The expected trajectory of pain
in response to treatment is a negative slope, and
the lower the intercept, the easier the pain control.
However, a neutral slope can be accepted in cases
of controlled pain, with lower pain scores (VRS <
3/10). The identification of patients with positive
slopes (uncontrolled pain), or with neutral slopes,
suggests the need for a more efficient treatment.
By comparing the proportion of remaining neutral
or positive slopes during the entire follow-up peri-
od, we find a frequency that is two times greater
(60.2% vs. 37%) than that reported by Chapman et
al.®. In our study, it was not possible to demonstrate
a correlation between P1 and P2, given that the co-
efficients were very close to zero and there was no
statistical significance. This finding does not lead to
the conclusion that there is an association between
the trajectory of pain in the first hour and during
the first 24 hours.

It is also interesting to note that the amount of
morphine used in patients with controlled or un-
controlled pain was nearly the same. Although it
has been shown that the amount of opioids used is
not directly related to pain scores'", the contem-
porary practice is to titrate the doses of analgesics
according to the analgesic response obtained. It
could be speculated that if the clinicians who at-
tended these patients had information regarding
their pain trajectory, they could have made dif-
ferent decisions, such as increasing the doses. Al-
though measuring pain is desirable in all patients,
some subgroups may benefit more from obtaining
postoperative pain trajectories, i.e., patients with
an elevated risk of cardiorespiratory complica-
tions, in whom analgesia can modify the progno-
sis (e.g., coronary disease, morbid obesity, chronic
lung diseases, drug addiction, tolerance to opioids,
among others).

The limitations of our study are the small sample
size, the lack of functional outcomes of the patients
and the heterogeneity of surgical interventions; how-
ever, the purpose of the study was to demonstrate
the usefulness of the method of constructing trajec-
tories, which was accomplished despite the wide
variation in procedures.
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CONCLUSIONS

Uncontrolled postoperative pain is a highly fre-
quent condition. One of the keys to adequate pain
control is to reassess the patient’s postoperative pain
intensity and accordingly determine his/her analge-
sic needs. The pain trajectory is a dynamic way to
accomplish this goal.
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RESUMO

INTRODUGAO: A avaliagdo da dor pés-operatéria aguda é obrigatéria para tratamentos eficientes. As trajetérias da dor podem ajudar
os profissionais a melhorar os tratamentos. Tem sido sugerido que a falta de controle da dor no periodo pés-operatério imediato vai
gerar maior intensidade dessa dor durante os dias sequintes de estadia no hospital.

OBJETIVO: Determinar o relacionamento entre a dor durante a primeira hora pés-operatéria e as 24 horas apés a mesma.

METODOS: Lugar da pesquisa: Hospital universitdrio geral. Desenho do estudo: Foi feito um estudo analitico prospectivo operacional
com pacientes submetidos a procedimentos cirtirgicos sob anestesia geral e que foram hospitalizados pelo menos 24 horas antes. Cinco
avaliagdes de dor foram feitas na primeira hora na sala de recuperagdo, sequidas de trés avaliagbes durante as primeiras 24 horas. Os
declives das trajetérias da dor foram calculados e seu relacionamento entre elas foi analisado.

RESULTADOS: Duzentos e trinta e quatro pacientes foram recrutados, 31,3% apresentaram dor ndo controlada no ingresso ¢ sala de
recuperagdo; no final das primeiras 24 horas apés a cirurgia, 5,5% dos pacientes apresentaram dor ndo controlada. O score da primeira
intensidade de dor na sala de recuperagdo teve uma correlacdo negativa com o declive da primeira hora (P1): rS = —0,657 (p=0,000).
De maneira similar, o score na primeira intensidade de dor teve uma associagdo negativa com o declive da trajetéria da dor durante a
permanéncia no hospital (P2): rS = -0,141 (p=0,032). Quando comparados os dois declives, ndo foi encontrada uma correlacdo signi-
ficativa: rS = -0,126.

CONCLUSAO: A trajetéria da dor durante a primeira hora ndo prediz o comportamento da trajetoria durante o primeiro dia apés a cirurgia.

PALAVRAS-CHAVE: Dor pés-operatéria. Medigdo da dor. Manejo da dor. Dor aguda.
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