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Abstract

Background: Many patients experience severe Post-Operative Pain (POP) worldwide despite current advances in pain
management. The clinical pathway for pain management is a strategy that has shown positive results for relieving pain and other
negative outcomes, such as cardiovascular and respiratory complications associated with uncontrolled POP. It consisted in a series
of steps to be followed by surgeon and medical staff related with surgical patients. Involved interventions during preoperative
evaluation, post anesthesia care unit (PACU), and first three postoperative days. This study evaluated the efficacy of a clinical
pathway for relieving severe pain in post-operative patients who underwent orthopedic, abdominal, and thoracic surgeries.
Methods: The intervention involved implementation of educational workshops about multimodal and rescue analgesia for
physicians and nurses, as well as implementation of measures to monitor POP and analgesia side effects. Two different groups
of patients were assessed at 24 hours after surgery using a Verbal Numeric Scale (VNS) for pain intensity. 112 patients were
interviewed before the clinical pathway was instituted (Group 1) and 110 patients after its implementation (Group 2). The main
outcome was the frequency of severe POP, measured with VNS. Secondary outcomes were Quality of Recovery (QoR) and side
effects such as nausea, vomiting, and epigastric pain.
Results: This work showed a statistically significant decrease in severe POP frequency (p=0.003) and QoR improvement in Group 2
compared to Group 1 (mean: 61.5±5.0 vs 59.7±5.4, p=0.01). No significant differences in side effects or respiratory depression were
observed in either group.
Conclusion: This study demonstrates that implementation of a clinical pathway can bring benefits to patients with POP.
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Introduction

Such instruments collect information about the physical and
Severe Post-Operative Pain (POP) is an issue of high impact mental function of patients, as well as side effects of the
worldwide. Prior authors report frequencies of moderate- medication and sleep quality, among other variables [11-13].
to-severe POP in 41% of patients; from this percentage, only
There is a growing interest in optimizing POP analgesia,
23% patients experience pain relief after receiving treatment because despite a better understanding of pain physiopathology,
[1]. The frequency of POP has reached up to 60% in several development of clinical guides and consensus [14], availability
studies conducted in different hospitals [2-5]. In Colombia, a of efficient drugs [15], and technological advances, a major
POP prevalence up to 69% (with different levels of severity in impact on the incidence of this problem has not yet been
a university hospital in Medellin) [6] was observed.
achieved [16].
Evidence has shown that improper relief of POP has harmful
The clinical pathway for pain management consist of an
physiological and psychological consequences for patients assistance plan applied sequentially to patients with predictable
[7-9], increases morbidity, mortality and re-admission for pain symptoms such as POP, and involves all professionals who
management, extends hospitalization, and delays patients’ take care of patients and can have an influence on the given
return to their normal activities, with resulting increase in costs. outcome. It includes prescription of opioids around the clock
For optimum management of POP in patients, it is not to POP patients who are not receiving regional, neuroaxial
sufficient to simply measure pain unidimensional scales such or patient controlled analgesia, introduce the systematic use
as VAS or NRS [10]. Currently, there are instruments approved of rescue analgesia with opioids, adjuvant analgesics, and
for evaluating Quality of Recovery (QoR), as well as Quality prophylaxis of adverse effects associated with analgesia such
Improvement (QI), and Health Related Quality of Life (SF-36). as nausea or vomiting. Additionally educate medical team
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about monitoring and safety of patients during its execution.
That has shown positive results for pain relief [17,18] and for
other important aspects such as time spent in a hospital
and early rehabilitation [19]. It involves an assistance plan
applied to diseases of foreseeable clinical course and involves
all professionals who take care of patients and can have an
influence on the given outcome [20,21]. The clinical pathway
puts forth practices and treatments based on the best evidence
available and requires consensus among different disciplines
during its design and execution.
This study was designed to evaluate the efficacy of a
clinical pathway on both severe POP and the QoR of patients
undergoing orthopedic, abdominal, and thoracic surgery of
a university hospital in Colombia, South America.

Materials and methods
Patients
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prevalence of acute POP from 25% to 45% [1,4]. Questionnaires
were conducted by a trained nurse not associated to the project.

Questionnaire

Questionnaire (Appendix 1) consists of three parts:
1. Measurement of pain through a Verbal Numeric Scale
(VNS) for POP on movement and POP at rest.
2. Identification of frequent side effects associated with
analgesic management: nausea, vomiting, and epigastric
pain.
3. Measurement of Quality of Recovery (QoR Instrument).
The QoR instrument has been validated in Colombian spanish
[11,22] and consists of a questionnaire intended to determine
wellbeing and physical and mental functions of patients
with POP. A score higher than or equal to 56 is considered
a good QoR.

An intervention clinical study was conducted in POP patients, in Clinical pathway principles
order to evaluate the efficacy of a clinical pathway for relieving Interventions taught for the implementation of the clinical
acute POP in a university hospital of Medellin (Colombia), after pathway were as follows: Systematic evaluation of pain and
approval by the institutional ethics committee. All patients its documentation, opioids as the first-line POP intravenous
who met the inclusion criteria signed an informed consent analgesia, rescue opioid analgesia, multimodal analgesia,
for their participation in the study. Group 1, was done before evaluation of side effects, and monitoring for alarm signs. A
the application of the clinical pathway. This group received project coordinating nurse was designated for implementation
traditional management with analgesics prescribed regularly and monitoring of the clinical pathway. During a 4-month
by the surgeon, mainly dypirone and less frequently tramadol period, 25 workshops were given for nursing staff and 12
[6]. POP evaluation was done without any educative action workshops were given for surgeons and anesthesiologists
or pathway.
involved in surgical procedures. Regular visits were made
Group 2 was done in a different set of patients evaluated 4 to operating rooms and inpatient rooms to monitor the
months after application of clinical pathway for POP, with new execution of clinical pathway actions and to correct aspects
recommendations about opioid prescription and educative found to be insufficient.
interventions.
Inclusion criteria for both groups were patients older than Clinical pathway guide
18 years, undergoing orthopedic, abdominal or thoracic The clinical pathway of POP contains a matrix (Appendix 2)
emergency or elective surgery. Exclusion criteria were obstetric that orients physicians and nurses about procedures, treatpatients, psychiatric disorders, and acute change in mental ments, and monitoring of patients which begins upon adstatus, drug addiction or patients who received regional, mission to the surgery service and is considered finished
neuroaxial or patient controlled analgesia.
on post-operative day 3. This matrix includes a model of
A sample size of 112 patients was defined for Group 1 of multimodal analgesia starting in the recovery phase, rescue
the study, before implementing the clinical pathway from analgesia, prophylaxis for adverse effects, a sedation scale, and
April 1st to April 30th” of 2008. And a sample of 110 patients alert signs for monitoring patients, as included in the clinical
in Group 2 exposed to the clinical pathway from August 1st pathway. These principles were based on the best evidence
to August 30th” of 2008, after an appropriate period for the available and were published in a pocket manual as reference
learning of professionals participating in the clinical pathway, material for the healthcare team involved in the clinical
surgeons, anesthesiologists, and nurses. POP was assessed pathway [23]. Nursing actions during the clinical pathway
at 24 hours after surgery (postoperative day # 1), using a were monitored through a follow-up form (Appendix 3).
verbal numeric scale in each group. After implementing the
clinical pathway for POP management, a relief of severe POP Statistical analysis
of at least 10% assessed at 24 hours postoperatively was A Mann-Whitney U test was employed to analyze the pain
considered significant with a Relative Risk (RR) of 0.4, 95% VNS, as well as to compare both assessed groups. Median
confidence, and 80% power.
and interquartile range (IQR) was presented. QoR score was
The sample size was calculated using EpiInfo version 6.04 presented using median ± Standard Deviation (SD), significance
(Centers for Disease Control and Prevention, Atlanta, GA, USA), it of p=0.05 was defined as the cut-off point. A tendency chi
was based on the POP frequency of prior studies that reported square analysis was performed to determine differences in
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both groups with respect to severe pain, moderate pain, and
adverse effects such as nausea, vomiting and epigastric pain.

Results

Demographic variables of the population assessed in both
groups are shown in (Table 1). No statistically significant
differences in age, sex or type of surgery were observed in
the groups (p>0.05).
By implementing the clinical pathway for POP management,
a significant decrease of severe pain assessed at 24 hours
postoperatively, both at rest and with movement was observed
between groups. The frequency of severe pain at rest was
22.3% and 11.8% in groups 1 and 2, respectively (Table 2).

Table 1. Demographic variables and distribution of patients by
type of surgery.
Group 1
n = 112 (%)

Group 2
n = 110 (%)

Female

39 (34.8)

71 (64.6)

Male

73 (65.2)

39 (35.5)

Age, years*

42.6 (± 18.9)

40.4 (±17.5)

Orthopedic

51 (45.6)

56 (50.9)

Abdominal or thoracic

61 (54.4)

54 (49.1)

Variable
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A significant decrease of the mean pain score at rest of 4
(IQR=4.3) to 2.0 (IQR=4.0) (p=0.003) was observed in groups
1 and 2.
The frequency of severe pain on movement was 48.2%
and 23.6% in groups 1 and 2, respectively. A significant
decrease of pain on movement was observed in groups 1 and
2, with means of 6.0 (IQR=4.3) and 5.0 (IQR=2.0) (p=0.0002),
respectively (Figure 1).

POP On Movement

Se

re
ve

Sex*

Table 2. Post-Operative Pain (POP) Intensity at 24 hours.
Group 1
Group 2
n = 112 (%) n = 110 (%)

Type of Pain

At Rest
Absence

23 (20.5)

32 (29.1)

Mild

29 (25.9)

44 (40)

Moderate

35 (31.3)

21 (19.1)

Severe

25 (22.3)
4 (4.3)

13 (11.8)
2 (4.0) *

VNS Median (IQR)

On Movement
Absence

12 (10.7)

2 (1.8)

Mild

15 (13.5)

22 (20)

Moderate

31 (27.6)

60 (54.5)

Severe

54 (48.2)

26 (23.6) †

VNS Median (IQR)

6.0 (4.3)

5.0 (2.0) ‡

*p = 0.001; †p = 0.0002; ‡p = 0.02
VNS: Verbal Numeric Scale. IQR: Interquartile range.
Mild pain: 1-3, moderate pain: 4-6, severe pain: 7-10.
POP intensity at 24 hours by VNS on movement and at rest,
in both groups.

Group 1

ild
M

Type of surgery*

*p>0.05 for studied variables.
demographic variables of the population assessed in both groups.

Group 2

ate
er
od
M

Frequency (%)
Figure 1. The frequency of Post-Operative pain (POP) on
movement at 24 hours in both groups evaluated. p= 0.0002
for difference of severe pain between groups.

A higher QoR score was found in Group 2 when compared to
Group 1 (mean: 61.5 ± 5.0 vs 59.7±5.4, p=0.01). An association
between intensity of pain (POP on movement and POP at rest)
and reduction of QoR was observed in both groups (Table 3).
No statistically significant differences in frequency of adverse
effects between groups were found, including nausea, vomiting,
and epigastric pain (Table 4). No major complications such as
respiratory depression or hemodynamic instability associated
Table 4. Frequency of Adverse Effects Associated to Analgesia.
Adverse Effect

Group 1
Group 2
n = 112 (%) n = 110 (%)

P

Nausea

28 (25)

30(27.2)

0.70

Vomiting
Once
Twice

-4 (3.6)
2 (1.8)

-6 (5.5)
6 (5.5)

Three or more times
Epigastric Pain

9 (8)
19 (17)

6 (5.5)
24 (21.8)

0.89
---0.36

The frequency of adverse effects associated to analgesia in
both groups evaluated.
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Table 3. Variations of QoR with pain intensity at 24 post-operative hours in both groups.
Pain Intensity (VNS)

n
G1

QoR (mean)
G2

G1

G2

Range
G1

Standard Deviation

Standard Error

G2

G1

G2

G1

G2

POP on Movement
Mild

27

22

62.00

63.06

52-69

52-69

4.41

4.17

0.85

1.26

Moderate

31

60

58.32

62.39

49-68

53-68

5.30

4.22

0.95

0.93

Severe

54

26

59.5

56.77

44-67

47-67

5.67

6.73

0.77

3.06

POP at Rest
Mild

52

44

61.3

63.46

50-69

46-68

4.8

3.6

0.67

1.01

Moderate

35

21

58.62

60.92

49-67

52-66

5.15

3.56

0.87

1.39

Severe

25

13

58.36

58.58

44-67

47-66

6.33

7.72

1.26

3.34

VNS: Verbal Numeric Scale. Mild pain: 1-3, moderate pain: 4-6, severe pain: 7 -10.
QoR: Qualify of Recovery, G1: Group 1, G2: Group 2, POP: Post-Operative Pain.
Variations of QoR with POP intensity at 24 hours by VNS, on movement and at rest, before and after
application of clinical pathway.

with the application of clinical pathway were reported.

better score on the QoR was observed in those patients who
had better control of POP when the clinical pathway was
Discussion
implemented. Likewise, prior studies where a new clinical
The high frequency of severe POP in our study (Group 1) is pathway was implemented in surgical models have shown
similar to that described in several hospitals from countries improvement in QoR or similar outcomes [29-31].
with different levels of development [2-5]. This study was
These findings confirm the need to establish measures for
conducted with the purpose of assessing results of a clinical POP control for all patients undergoing surgical procedures.
pathway applicable to most patients undergoing surgery, The literature describes how an educational program for all
seeking to reduce the frequency of severe POP. The most medical staff taking care of surgical patients and the promotion
important result is a statistically significant relief of severe of systematic pharmacological measures for POP control result
pain on movement of 48% to 23%. This is relevant because in relief of severe pain on movement [32,33].
the clinical pathway, as a systematic intervention available
It should be noted that in our study, although the frequency
for all postoperative patients, brings benefits such as a of severe pain was reduced in a statistically significant manner,
better post-operative rehabilitation of patients, reduction this was not the case for moderate pain. Moderate pain
in morbidity and suffering associated with poor analgesic continued and was even more frequent in Group 2. We could
control, for the majority of patients [24,25]. In this study a attribute this finding to various reasons. First, multimodal
significant reduction in severe POP at rest was also observed; analgesia can reduce severe pain but if opioids are not
however, the reduction in pain on movement may be more administered at adequate doses, this population, which initially
relevant considering that this kind of pain is associated with suffers from severe pain, will continue experiencing moderate
limitation in early ambulation and self-care.
pain. Second, in our institution tramadol is preferred as rescue
Initiatives to implement a clinical pathway to control post- analgesia instead of strong opioids, which is associated with
operative pain have previously been described in the literature insufficient analgesia at usual doses [34].
[17,26], with results comparable to those of this study. The
The balance between analgesia and adverse effects is
emergence of new analgesic techniques, the possibility of the goal of treatment and truly promotes the patient’s
titration, and the availability of new drugs [15,27,28] result in post-operative rehabilitation. The adverse effects (nausea,
the need for a periodic update. It was observed that the use vomiting, epigastric pain) had no statistically significant
of simple and timely measures, available for all the healthcare differences between Groups 1 and 2. Constipation was not
staff involved in the management of post-operative patients, assessed in our study since questionnaire was done only at
promotes acceptable control of POP and improves the quality postoperative day # 1, and this adverse effect associated with
of patient recovery.
opioids usually takes more than 24 hours to be manifested.
The QoR outcome is considered an objective measure Major complications such as respiratory depression or the
of the consequences of POP in patients [10]. In this study, a need to revert patients with Naloxone were not observed; nor
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was a reduction in QoR observed. In contrast, other studies in
which clinical pathways have been applied have reported a
significant decrease in frequency of adverse effects associated
with medication [35]. However, although those studies were
directed at a certain type of surgery and included a regional
block, which may explain the decreased of consumption of
opioids. Even though we had predominantly female patients in
group 2, this difference did not seem to change the reduction
observed in severe POP frequency after the application of the
clinical pathway. It has been described that female patients
report higher levels of POP after a surgical stimulus [36].
When analyzing the reasons for which POP treatment is
still poor (despite the emergence of new post-surgical pain
management guidelines based on the best evidence) [14,27],
certain factors such as inadequate education of medical and
nursing staff and the lack of institutional policies for offering
minimum alternatives of treatment such as rescue analgesia
have been identified. Another important element is individual
variation in the response to analgesic treatment, which
depends on genetic factors, pre-operative anxiety, opioid
dependence, sex, among others [36,37].
This intervention to reduce acute POP through a clinical
pathway is a first step in a continuous improvement process
for management of POP patients; it seeks to achieve a higher
coverage of post-operative patients in local hospitals, but it is
not designed to replace specialized pain control techniques
in major surgeries.

Conclusions

Severe post-surgical pain of patients in a university hospital in
South America is high and comparable to statistics worldwide.
Here, it has been demonstrated that simple techniques, multimodal and rescue analgesia in POP management, integrated
in a clinical pathway, can be very effective and have low
morbidity, provided that they are associated with adequate
team education. This finding provides hope for making
progress in POP control, as long as administrative will and
continuous improvement processes are available.
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