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CLINICAL STUDY

Chronic postsurgical pain in mixed surgical population. Does 
an acute pain service make a difference?
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ABSTRACT
OBJECTIVES: To investigate the infl uence of an Acute Pain Service (APS) on the incidence of chronic postsur-
gical pain (CPSP). To assess the acute pain intensity as a risk factor for CPSP. The impact of an APS on the 
incidence of CPSP has not yet been studied. 
METHODS: Retrospective questionnaire given to randomized cohorts study, performed in two hospitals – Hospital 
A with an APS and Hospital B without such service. 1444 patients underwent eight different surgical procedures 
in both hospitals within one year, 175 patients from each hospital were randomized. 
RESULTS: 208 questionnaires were analysed. There was a signifi cant difference in acute pain intensity in the 
fi rst 24 hours after surgery. The difference of CPSP incidence between hospitals was not signifi cant (Hospital 
A nine patients (8.6 %), Hospital B sixteen patients (15.5 %). The patients with CPSP experienced signifi cantly 
more intensive pain in the fi rst 24 hours and at discharge than patients without CPSP regardless of the hospital.
CONCLUSION: The study did not demonstrate the incidence of CPSP was lower in the hospital with an APS 
despite the lower postoperative pain scores. However there was a noticeable trend toward higher incidence of 
CPSP in the hospital without an APS. The study demonstrated that APS decreases intensity of an acute postop-
erative pain and acute pain intensity is a risk factor for CPSP incidence (Tab. 5, Ref. 27). Text in PDF www.elis.sk.
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Introduction

CPSP is a well-recognized complication of surgical care. Its 
prevalence varies and is estimated to be between 5–85 % in a 
population of surgical patients undergoing different types of pro-
cedures (1–4). The prevalence of CPSP varies very signifi cantly 
according to the type of operation (5–14). Risk factors include 
preoperative, perioperative and postoperative conditions, and the 
type and technique of the procedure itself. Among the most im-
portant factors are age, gender, pain before the operation, level of 
anxiety or catastrophizing before the operation, type of operation, 
operative technique, and the intensity and duration of acute pain 
(1, 3, 4, 6, 8–11, 14–16). 

To improve acute pain management, decrease prevalence and 
intensity of acute postoperative pain, and to decrease the incidence 
of postoperative complications, many hospitals have developed 
an APS. APSs have been shown to decrease the intensity of acute 
postoperative pain (17–20). In our study, we have attempted to 

determine whether the presence of an established APS alters the 
incidence of CPSP and whether patients with stronger acute pain 
suffer more often from CPSP.

Patients and methods

We performed a randomized retrospective cohort questionnaire 
study. The study was approved by the Ethical Board of Pribram 
District Hospital. 

Study settings
The study took place in two mid-sized urban-based general 

hospitals (Hospital A and Hospital B). In Hospital A, there has been 
an established nurse-based anaesthesiologist-supervised APS and 
acute pain incidence and intensity as well as postoperative com-
plications were regularly audited. These audits have demonstrated 
a reduction in the intensity of acute postoperative pain following 
the introduction of the APS. In Hospital B, there was no estab-
lished APS; acute pain management was provided by ward staff 
according to local guidelines and customs. The numerical rating 
scale (NRS) was used to monitor pain intensity in both hospitals. 
Patients in the both hospitals were routinely given education on 
the NRS prior to their operation. All patients from both hospitals 
received multimodal analgesia with paracetamol, metamizol or 
a nonsteroidal antiinfl ammatory drug (NSAID) and opioids. Bu-
pivacaine or levobupivacaine was used if the patient received a 
regional analgesic technique.
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CPSP defi nition
CPSP was defi ned by the criteria proposed by Macrae (21) and 

modifi ed by the duration of pain in accordance with the original 
defi nition of Merskey et al (22) and later by Kehlet (23): 1) pain 
developed after a surgical procedure, 2) other causes for the pain 
had been excluded, 3) postsurgical pain was not a continuation of 
preoperative pain, 4) the pain was of at least 3 months duration. 
This time defi nition has been recently suggested by International 
Association for the Study of Pain (IASP) and the World Health 
Organization (WHO) Task force for classifi cation of chronic pain 
for the new defi nition of CPSP in International Classifi cation of 
Diseases (ICD) (24).

Selection of patients
We identifi ed all surgical procedures performed by the Depart-

ments of General Surgery, Orthopedics, Gynecology and Urology 
in 2012 in both hospitals. There were 4,763 such procedures re-
corded in Hospital A and 5,105 in Hospital B. Patients, who un-
derwent the following surgical procedures, were identifi ed from 
the databases of both hospitals: laparotomy for bowel surgery, 
radical mastectomy with axillary exenteration, inguinal hernia re-
pair, open nephrectomy, open radical prostatectomy, elective hip 
arthroplasty, elective knee arthroplasty and laparoscopic assisted 
vaginal hysterectomy (LAVH). These surgeries were selected be-
cause they were performed in both hospitals in signifi cant num-
bers, they usually had similar postoperative courses, and most are 
known for a higher incidence of CPSP. There were 765 patients 
in Hospital A and 679 patients in Hospital B, who underwent one 
of the selected procedures.

From these patients we randomly selected 175 patients in each 
hospital. This resulted in 350 patients for analysis: 175 patients 
from each hospital, grouped into eight procedures with equal num-
bers from Hospital 1 and Hospital 2 for each procedure (Tab. 1). 

Exclusion criteria were age less than 18 years, death during 
the period between procedure and research, chronic pain (longer 
than 3 months) at the site of surgery prior to operation, reopera-
tion or new operation at the site of original operation in the period 
between original procedure and research, recorded postoperative 
complications with wound healing, or recorded cognitive disorder 
during the patient’s stay in hospital. 

We did not perform a prospective power analysis for this study 
due to the broad range of published incidence of CPSP following 
different surgical procedures (1, 2, 3, 4) and the lack of studies 
looking at the infl uence of an APS on CPSP and of studies, which 
would estimate the level of importance of acute pain intensity 
changes on CPSP incidence. It was therefore not possible to rea-
sonably estimate the anticipated incidence of CPSP in each group. 

Data collection
For each patient, we recorded the patient age, gender, and type 

of anaesthesia (general, regional or combined general-regional). 
Each selected patient received a questionnaire to assess the 

patient’s experience with pain and pain management during his 
or her stay in the hospital and then in the months after the proce-
dure. The questionnaire's intelligibility, comprehensiveness and 
the time needed to complete it were tested in 5 patients who were 
not included in the study. The questionnaire with a letter of expla-
nation about the study was sent during June 2013 (6-18 months 
after the operations). Non-responding patients were called by 
telephone and asked to participate in the study. In the fi rst round 
we received 186 completed questionnaires and after the telephone 
reminder additional 43 completed questionnaires were obtained. 
The original questionnaire is in the Czech language, its translation 
into English is in Appendix 1: Patient questionnaire. NRS of 0 to 
10 was used for pain intensity assessment. 

Statistical analysis
From the received responses we determined the following vari-

ables: pain in the fi rst 24 hours, pain at the time of discharge from 
the hospital and pain after discharge from hospital (at 1 month, 2 
months, 3 months and more than 3 months).

We determined 1) if the patients from each hospital were 
comparable in terms of surgical procedures and age, gender and 
type of anaesthesia; 2) any difference in pain intensity during the 
fi rst 24 hours after surgery and at discharge from the hospital; 3) 
presence of pain at the month 1, month 2, month 3 or later than 3 
months. Patients with CPSP (3 months or longer) from both hos-
pitals were compared in terms of intensity of pain during the fi rst 
24 hours after surgery and at discharge from the hospital to es-
tablish any possible connection between acute pain intensity and 

Hospital A Hospital B
Number of sent 
questionnaires

Eligible for analysis
(% of all sent 

questionnaires)

Number of sent 
questionnaires

Eligible for analysis
(% of all sent 

questionnaires)
Total 175 105 (60%) 175 103 (59%)
Laparotomy for bowel surgery 35 20 35 20
Radical mastectomy with axillary exenteration 10 6 10 7
Inguinal hernia repair 35 22 35 23
Open radical prostatectomy 12 6 12 6
Open nephrectomy 13 7 13 6
Hip arthroplasty 22 11 22 12
Knee arthroplasty 20 11 20 12
LAVH1) 28 22 28 17
1) Laparoscopic assisted vaginal hysterectomy

Tab. 1. Number of randomized patients and number of the questionnaire responders in total and by the procedure.
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the incidence of CPSP. Main outcomes were: acute pain intensity, 
CPSP incidence, and associations of CPSP incidence and acute pain 
intensity to presence or absence of APS. The level of signifi cance 
was set as p < 0.05. The Fisher exact test was used for categorical 
variables and the Mann–Whitney U test was used for continuous 
variables. For statistical analysis we used the statistical software 
package SPSS 22.0.0.1 (IBM Corporation). 

Results

We received 229 questionnaires from the 350 originally sent 
and we excluded all patients, who had pain for more than 3 months 
at the site of surgery prior to operation (21 patients). This left 208 
questionnaires (105 and 103 from each hospital) to analyse (Tab. 1).

There was no signifi cant difference in age or gender or type of 
anaesthesia between two groups of patients from different hospi-

tals in total or in any subgroup of surgical procedures (Tab. 2). 94 
of 105 patients of Hospital A and 86 of 104 patients of Hospital B 
remembered their pain in the fi rst 24 hours after surgery. Pain at 
discharge remembered 102 patients of Hospital A and 99 patients 
of Hospital B. There was a signifi cant difference between the two 
groups of patients in the level of pain experienced in the fi rst 24 
hours after surgery. Patients from Hospital A (with an established 
APS) experienced a signifi cantly lower intensity of pain. There 
was no signifi cant difference in pain intensity experienced at dis-
charge from the hospitals (Tab. 3). 

Data about the incidence of CPSP have showed that nine (8.6 %)
patients from Hospital A and sixteen (15.5 %) patients from Hos-
pital B experienced CPSP. However, this difference was not sta-
tistically signifi cant (Tab. 4). 

Measurements of the difference in in acute pain intensity be-
tween the patients with CPSP and without CPSP have showed 

Hospital A (n=105)
n (%) or median (min–max)

Hospital B (n=103)
n (%) or median (min–max) p1)

Age 69 (38–86) 67 (44–84) 0.445

Gender Men 46 (44 %) 52 (50 %) 0.405Women 59 (56 %) 51 (50 %)

Type of anesthesia
General 61 (58 %) 50 (49 %)

0.356Combined 20 (19 %) 26 (25 %)
Regional 24 (23 %) 27 (26 %)

Tab. 2. Demographic data and type of anaesthesia.

Hospital A Hospital B p1)

Pain in the fi rst 24 hours
Median (min–max)/Mean (SD2)) 3 (0–10)/3.4 (2.0) 4 (0–10)/4.2 (2.3) 0.05

Pain at discharge 
Median (min–max)/Mean (SD) 2 (0–10)/1.9 (1.6) 2 (0–8)/2.2 (1.7) 0.236
1) p value of Mann–Whitney U test for continuous variables 2) Standard deviation

Tab. 3. Acute pain intensity in the fi rst 24 hours and at discharge for whole population of patients (NRS 0 to 10)

Hospital A (105 patients)
Number of patients (%) 

Hospital B (103 patients)
Number of patients (%)

p1)

CPSP2) (3 month and longer) 9 (8.6%) 16 (15.5%) 0.139

Duration of pain
Patient does not know 5 (4.8%) 10 (9.7%) 0.313
< 1 month 59 (56.2%) 49 (47.6%)
1–2 month 32 (30.5%) 28 (27.2%)
≥ 3 month 9 (8.6%) 16 (15.5%)

1) p value of Fisher exact test for categorical variables and p-value of Mann–Whitney U test for continuous variables; 2) Chronic postsurgical pain

Tab. 4. Duration of pain and CPSP incidence.

Hospital A CPSP patients Non-CPSP patients p1)

Pain intensity in the fi rst 24 hours Median (min–max) 5 (4–10) 3 (0–7) <0.05Mean (SD2)) 6.6 (2.17) 3.1 (1.7)
Pain intensity at discharge Median (min–max) 3 (4–10) 2 (0–5) <0.05Mean (SD2)) 5.1 (2.51) 1.7 (1.35)
Hospital 2 CPSP patients Non-CPSP patients p1)

Pain intensity in the fi rst 24 hours Median (min–max) 8 (5–10) 3 (0–8) <0.05Mean (SD) 7.5 (1.45) 3.6 (1.94)
Pain intensity at discharge Median (min–max) 5 (1–8) 2 (1–8) <0.05Mean (SD) 4.4 (2.09) 1.8 (1.27)
1) p value of Mann–Whitney U test for continuous variables 2) Standard deviation

Tab. 5. Acute pain intensity in the fi rst 24 hours and at discharge. Patients with CPSP vs. patients without CPSP (NRS 0 to 10).
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the patients with CPSP experienced signifi cantly more intensive 
acute pain in the fi rst 24 hours and at discharge in both hospitals. 
Acute pain intensity was a signifi cant risk factor for CPSP devel-
opment (Tab. 5). 

As there was no signifi cant difference in the incidence of 
CPSP between the groups of patients from the two hospitals, we 
did not analyse the intensity and frequency of this pain (Part C of 
the questionnaire).

Discussion

Patients, methods and settings
To the best of our knowledge, this is the fi rst study to inves-

tigate possible role of an APS in prevention of CPSP. CPSP inci-
dence varies signifi cantly. Procedures chosen for our study have 
a signifi cant estimated risk of CPSP development. The following 
incidences of CPSP have been reported: 18 % following laparot-
omy for gastrointestinal surgery (5), up to 48 % following radical 
mastectomy (6), up to 39 % following hernia repair (7–9), 14 % 
after radical prostatectomy (10), 28 % after open nephrectomy 
(11), 44 % after knee replacement (12) and up to 48 % after total 
hip arthroplasty (12, 13). Althaus et al (15) found that the inci-
dence of CPSP was 43.3 % six months after surgery in a mixed 
surgical population. 

Risk factors for CPSP are numerous and include age, gender, 
possible genetic predisposition, the patient’s psychological condi-
tion prior to surgery (mood, expectation, catastrophizing, capac-
ity overstrain), type of surgery and surgical technique, intensity 
of preoperative pain and intensity of postoperative pain. Althaus 
et al (15) showed that acute pain itself is an independent risk fac-
tor for CPSP. Acute pain as an important and strong risk factor of 
CPSP is stated in number of other studies (1, 2, 4, 6, 8, 11, 14). 
There are many factors, which can determine experienced acute 
pain, and only some are alterable. Identifi cation of such factors 
and best possible utilisation of all pain relieving and preventing 
measures is a key role of an APS. APS improves pain relieve of 
inpatients by better delivery of accessible pain management tech-
niques and approaches. Many well defi ned interventions help to 
improve experienced acute pain (e.g. patient controlled analgesia 
(25), physiotherapy (26), implementation of guidelines and a qual-
ity management system (27) and many others). APS coordinates 
all these interventions and measures. The major reason for estab-
lishing an APS is to decrease the incidence and intensity of acute 
postoperative pain but it is possible that APS may also decrease the 
incidence of CPSP. The effectiveness of APSs in reducing acute 
pain intensity has been proved in numerous studies (16, 17, 18, 19, 
20). Sartain et al (18) showed that the introduction of APS reduced 
the incidence of severe acute postsurgical pain at rest nearly six 
times from 18.1 % to 3.5 %, and pain with movement almost two 
times from 50 % to 31 %. Bardiau et al (19) showed that the in-
troduction of APS reduced the mean visual analogue scale (VAS) 
scores from 1.5 to 1.0, but maximal VAS scores were reduced from 
4.8 to 3.9 and there was a signifi cant reduction in the time patients 
spent in pain (12 hours with a VAS of 3 or more before introduc-
tion of an APS versus 6 hours following introduction of an APS). 

The simple questionnaire was proven as a helpful tool in data 
collection in numerous retrospective studies on CPSP (7, 13, 14). 

Results
The core premise that APS decreases the intensity of acute 

postoperative pain was confi rmed. This study showed that the 
presence of APS was associated with a lower incidence of acute 
postoperative pain in a group of patients undergoing different types 
of surgical procedures. Patients from the hospital with an APS ex-
perienced a lower intensity of acute pain in the fi rst 24 hours after 
operation. While it seems reasonable to think that a functioning 
APS might infl uence the severity or duration of CPSP we were 
not able to demonstrate this. There was a trend for fewer patients 
from the hospital with an APS to develop CPSP, but this was not 
statistically signifi cant. Statistical power analysis based on the 
results of the study showed there would have to be 660 patients 
in each group to demonstrate a statistically signifi cant difference 
in CPSP incidence. Suffi cient power analysis prior to the study 
was not done because of very broad range of CPSP incidence pub-
lished in different studies. CPSP incidence varies from 0 to 85 % 
according to the type of surgery. We intentionally chose more dif-
ferent surgical procedures in to the study to demonstrate possible 
infl uence of the APS on surgical population in general, not only 
on the selected procedure. Perkins et al (4) involved in their study 
on CPSP incidence different studies with minimal number of in-
volved patients, 25 to 100, according to the anticipated incidence 
of CPSP for particular type of surgical procedure. We involved 
175 patients in each group and performed power analysis after the 
study. The result of power analysis can help to estimate suffi cient 
number of patients for further studies. 

The study demonstrated one more important fi nding – patients 
(from both hospitals - regardless of the presence of an APS) who 
developed CPSP had experienced a higher intensity of acute pain 
in the fi rst 24 hours and at discharge compared to patients, who 
did not suffer from CPSP. The difference in mean NRS score in the 
fi rst 24 hours was in each hospital 3.5 and 3.9, respectively. Inten-
sity of acute pain was proven as a signifi cant risk factor for CPSP. 

We tried intentionally to exclude one risk factor of CPSP – pain 
at the site of surgery prior to operation. This approach helped us to 
focus on acute pain intensity after operation and its management to 
assess its signifi cance on CPSP incidence. This approach resulted 
in relatively low number of randomized patients after hip or knee 
replacement, as many of them experienced pain for longer than 3 
months before the surgery.

In conclusion, acute pain intensity after operation predicted the 
CPSP incidence in both hospitals and acute pain intensity was a risk 
factor of CPSP. APS decreases the intensity of experienced acute 
pain after surgery. We were not able to detect a signifi cant effect 
of APS on incidence of CPSP. However, data from both hospitals 
showed a trend toward higher incidence of CPSP in the hospital 
without established APS. The study is also valuable for further 
research to determination the minimal number of patients needed 
to prove a possible APS role in reduction of CPSP incidence.
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0 1 2 3 4 5 6 7 8 9 10

Appendix 1 – Patient questionnaire

START HERE
How to measure pain? Choose the number, which expresses the pain you have experienced, on the scale 0 to 10. 0 means no pain, 
10 is the worst pain you can imagine.

No pain
                      Worst pain 

                    you can imagine

Part A:
1. Did you have any pain lasting longer than 3 months at the site of surgery BEFORE the operation? 
Yes – 1
No – 0
If yes, we thank you for your participation in our study, you do not have to fi ll any of the following questions.
Part B:
2. Do you remember how intensive was your pain at the site of surgery in the fi rst 24 hours after your operation? 
Yes – 1
No – 0
If yes, mark off the number, which express your pain experience in the fi rst 24 hours after surgery.

3. Do you remember how intensive was your pain at the site of surgery at the time of discharge from the hospital?
Yes – 1
No – 0
If yes, mark off the number, which expresses your pain experience at the time of discharge from the hospital.

0 1 2 3 4 5 6 7 8 9 10

0 1 2 3 4 5 6 7 8 9 10

4. Did you have AFTER your operation any postoperative complications at the site of surgery lasting longer than month? (wound in-
fection, hernia in the scar etc.?)
Yes – 1
No – 0
If yes, describe the complication here:
5. How long AFTER the operation did you have any pain at the site of the surgery?
I do not remember   – 0
Less than 1 month   – 1
1 – 2 months   – 2
3 months or longer   – 3
I have pain till today  – 4
Part C:
This part is concerning pain, which was lasting 3 months and longer after surgery:
6. How often did you experience pain?
Less than 1 time a week       – 0
Every week, but not every day – 1
Every day, but not a whole day (there were pain free periods during the day)  – 2
Every day and whole day       – 3
7. What was the WORST intensity of this pain (regardless of how often you have experienced pain)?

0 1 2 3 4 5 6 7 8 9 10

8. What was an AVERAGE intensity of this pain in the days you have experienced pain?

0 1 2 3 4 5 6 7 8 9 10
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