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Introduction

Chronic post-surgical pain (CPSP) is an adverse outcome in a 
concerning number of  surgical patients [1-5]. Considering that 
the quantity of  surgeries increases steadily, it is expected that 
the number of  people suffering from this type of  chronic pain 
(CP) will increase significantly. CPSP has been defined in differ-
ent ways but the key elements included in most definitions are 
persistent pain (continuous or intermittent) for more than 2 or 3 
months after surgery when all other causes have been excluded. 
CPSP predictive or risk factors may be associated with patient 
characteristics (age, gender, depression, anxiety, lifestyle), specific 
conditions during the surgical procedure (nerve damage, surgi-
cal technique), as well as with treatmensts for comorbid condi-
tions such as radiotherapy and chemotherapy [6, 7]. Several stud-
ies have been conducted to estimate the incidence of  CPSP in 
different population groups and different types of  surgeries [8, 
9] on average 2-10% of  patients undergoing surgical procedures 
report persistent pain 1 year after surgery [10]. Due to a greater 

acquaintance of  its existence, and the need to control the negative 
impact on the well-being of  the patient, a growing request for 
health services is expected to treat this modality of  CP; however, 
because of  its partially unknown nature, it is possible that the 
result of  the treatments will not always be satisfactory. It is now 
documented that there is wide variation in the presentation of  this 
type of  pain, i.e. only some patients will develop it, while others 
with similar characteristics will not; therefore, a multifactorial eti-
ology has been postulated. Nerve dysfunction has been reported 
to be involved in the genesis of  chronic post-surgical pain. Some 
neuropathic features maybe be seen after surgical procedures (i.e. 
thoracotomy) and maybe related to nerve damage, paroxysmal or 
spontaneous pain, or autonomic signs, without evidence of  on-
going tissue damage [11]. It is estimated that 1-3% of  patients 
undergoing surgical procedures develop acute neuropathic pain 
and up to 56% of  this group show progression from acute to CP 
at the 1-year follow-up [7, 12, 13].

Among the psychological aspects, the acceptance of  pain has 
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emerged as an influential construct in the understanding of  its 
management. Acceptance of  CP refers to the ability of  the indi-
vidual to learn how to live a fulfilling life despite CP, which has 
been measured by the Chronic Pain Acceptance Questionnaire 
(CPAQ)[14, 15]. On the other hand, pain catastrophizing, which 
is an emotional and cognitive exaggerated negative trend toward 
the potential or actual pain, has been recognized as an important 
factor associated with CP [16]. Some consequences of  pain cata-
strophizing are the increased consumption of  analgesics, interfer-
ence with the activities of  everyday life, and a worse prognosis of  
the painful pathology [18, 19].

While some aspects related to the development of  CP are not yet 
known, including genetic make-up, the surgical procedure allows 
us to determine the starting point of  nociception in advance. It 
also enables us to identify possible risk and protective factors of  
the postoperative course of  pain [20]. The first step to design 
interventions that improve the outcome of  patients undergoing 
surgery is to understand the behavior of  CPSP and related factors 
(risk or protective). Currently, there is limited information regard-
ing the epidemiology, clinical course, and impact on the quality of  
life of  CPSP in Latin America. Hence, it is important to know its 
incidence, describe the distribution of  risk and potential protec-
tive factors associated with it and measure the potential impact 
on the quality of  life that this disease has on patients undergoing 
surgery in the Latin American population [21]. The purpose of  
this study is to find the incidence of  chronic post-surgical pain 
and associated factors in a population of  Latin American patients.

Materials and Methods

This prospective analytical observational study was conducted at 
a 200 bed University Hospital which offers care to most medical 
and surgical specialties. The Institutional Review Board approved 
the study protocol. Patients aged 18 years or older scheduled for 
one of  the following procedures were included in the study: hip 
arthroplasty, knee arthroplasty, shoulder arthroplasty, thoracoto-
my, mastectomy, sternotomy, limb amputation, cesarean section, 
laparoscopic hernia repair, laparoscopic cholecystectomy, and 
craniotomy. Those with mental conditions (psychiatric or neu-
rologic) that prevented them from answering the questionnaire 
properly and those with communication barriers were excluded. 

Patients who fulfilled the admission criteria were invited to partic-
ipate in the study, and, if  they accepted, written informed consent 
was obtained. Before the surgical procedure, a standard preopera-
tive assessment as well as an evaluation focus on pain were per-
formed; patients were asked to fill out questionnaires evaluating 
pain at the initial assessment and at 3 months’ post-surgery. The 
questionnaires were tested for clarity during a pilot phase of  the 
studied. The following information was obtained:

1. General medical history, during first consultation.
2. McGill pain questionnaire: during first consultation, and at 3 

months postoperatively. 
3. Assessment of  pain intensity through a verbal analogous 

scale (or numerical rating scale) from 0-10 (0=no pain, 10= 
worst imaginable pain) preoperatively, immediate postopera-
tivepain in post-anesthetic care unit (PACU), and 3 months 
postoperatively.

4. SF-36 Quality of  Life Questionnaire, registered before sur-

gery and at 3 months postoperatively.
5. Pain Catastrophizing Scale (PCS): Catastrophizing is consid-

ered an important prognostic factor in chronic pain (score 
varies from 0 to 52, being 0 no catastrophizing); registered 
during the first consultation. 

6. Chronic Pain Acceptance Questionnaire (CPAQ) is a 20-item 
instrument used to measure the acceptance of  pain in people 
in CP, to be completed during the first consultation.

Three months after the surgical procedure, patients were contact-
ed by telephone and asked for the presence of  persistent post-
surgical pain and its characteristics; the McGill questionnaire and 
SF-36 Quality of  Life were completed. SPSS version 19.0 was 
used for statistical analysis. A template of  the questionnaire was 
created in Excel. Multivariate model, Nagelkerke R2 and Hosmer-
Lemeshow tests were used to evaluate the adjustment and pow-
er. A p value of  < 0.05 was considered statistically significant, a 
sample size of  219 patients was calculated using Epi info v3.5.3 
Statistical tool, assuming a CPSP prevalence of  15% with a 95% 
confidence interval and adjusting for 10% of  possible losses. This 
preliminary analysis included 108 patients.

Results

One hundred and eight consecutive patients scheduled for hip 
arthroplasty, knee arthroplasty, shoulder arthroplasty, thoracoto-
my, mastectomy, sternotomy, limb amputation, cesarean section, 
herniorrhaphy and craniotomy were enrolled between January and 
July 2014. One was excluded from analysis since the patient asked 
not to participate in the study. One hundred and eight patients 
(82 women) were included in the analysis. The demographic char-
acteristics are shown in Table 1 and the distribution of  surgeries 
is shown in Figure 1. Most patients underwent orthopedic proce-
dures (60%), followed by caesarean section (28.7%). General an-
esthesia was used in 52.7% (n=57) of  patients, regional anesthesia 
in 27.7% (n=30), total intravenous anesthesia was used in 11.1% 
(n=12) and local anesthesia in 8.3% (n=9). The median duration 
of  surgery was 107 minutes. For hip arthroplasty, the median du-
ration was 110 minutes, for knee arthroplasty the median was 139 
minutes, for caesarean section it was 45 minutes, for hernia repair 
it was 91 minutes, and for craniotomy it was 285 minutes.

Comprehensive Assessment

Pain Catastrophizing Scale median score was 4 (Min: 0, Max: 49, 
interquartile amplitude was 15). The chronic pain acceptance 
CPAQ mean overall score was 57.5 (SD 10.2). The components 
of  the questionnaire were distributed as follows: mean CP dispo-
sition score was 33.75 (SD 10.8) and the mean acceptance of  CP 
score was 23.7 (SD 7.8).

The distribution of  pain prior to surgery shows that 79.6% (86 
out of  108 patients) had pain related to the cause of  surgery. Of  
those patients in pain before surgery, 39.8% had a pain intensity 
greater than 7/10 (Figure 2). It was found that the median time 
from the onset of  pain was 715 days. Of  those patients in pain 
at the initial assessment, 58.1% used analgesics.The mean time of  
usewas 110 days, with a median of  110 days (minimum 8, maxi-
mum 5475 days, interquartile range 406). 

The prevalence of  CPSP was evaluated at 3 months (Table 2), be-
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Figure 1. Distribution of  surgical procedures (%).
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Table 1. Pain Characteristics.

n=108(%)
Gender Female 82(75.9)

Age (years) 64
BM (kg/m2) 26

Geographical Area Urban 87(85.3)

Civil status

Bachelor
Married

Divorced/separated
Free Union
Widower

6(5.6)
73(68.2)
7(6.5)
4(3.7)
16(15)

Educational level

lliterate
Primary

High school
University

Postgraduate
Without information

1(0.9)
11(10.2)
21(19.4)
59(54.6)
15(13.9)
1(0.9)

Comorbidities

Cardiovascular
Metabolic/endocrine

Respiratory
Neurological/autoinmune

Gastrointestinal
Fibromyalgia/musculoskeletal

41(39)
50(47)
9(8.6)

12(11.3)
21(19.4)
65(61.9)

ASA
ASA 1
ASA 2
ASA 3

6(5.6)
75(69.4)
25(23.1)

Occupation Unemployed 59(54.6)

Figure 2. Pain Intensity (0-10) before surgery.
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ing the overall prevalence of  16.67%. 

Orthopedic surgery was most frequently related with CPSP. After 
bivariate analysis using the Chi square test, it was found that hav-
ing comorbidities, being treated by the pain service in the post-
operative period, and occupation were associated with the devel-
opment of  CPSP at 3 months. The Mann-Whitney test found a 
significant relationship between pain score in the initial consulta-
tion (VAS or McGill), duration of  pain prior to surgery, and the 
incidence of  CPSP at 3 months after surgery. Only one patient 
was subjected to amputation, and he developed chronic pain at 
3 months.

There was no statistically significant relationship between the 
SF36 scores and the incidence of  CPSP at 3 months, except for 
the emotional role (p = 0.025). Table 3 summarizes the risk fac-
tors for chronic post-surgical pain at 3 months. 

After multivariate analysis using multiple logistic regression, two-
models were proposed. Of  those risk factors that reached statisti-
cal significance in bivariate analysis, it was found that duration 
of  procedure and pain intensity at the initial assessment had a 
directly proportional relationship with the incidence of  CPSP at 
3 months (OR 0.984 and 0.661, respectively) (Table 4). The emo-
tional role item of  the SF36 questionnaire did not reach statistical 
significance in the multivariate model; therefore, a new multivari-
ate analysis was performed without this variable (Table 5). 

In the second model, the duration of  surgery did not reach sta-
tistical significance. However, VAS maintained its statistical sig-
nificance as a risk factor with an inversely proportional relation-
ship between pain at the initial assessment and the incidence of  
chronic postoperative pain (OR 0.76; p = 0.014). 

Discussion

This research shows that the high prevalence of  CPSP remains a 
challenging condition through different surgical procedures, be-
ing more frequent in “high risk surgeries” such as knee and hip 
joint replacementas previously found [8, 22]. In this research, an 
identified risk factor to develop CPSP at follow-up was the pres-
ence severe acute postoperative pain which indicates the need to 
develop an efficient control of  postoperative pain [23]. Indeed, 
several researchers have identified the relationship between acute 
pain intensity and CPSP. Given the huge variety of  surgical pro-
cedures, and the wide range incidence of  CPSP in each proce-
dure, the need to develop specific analgesic treatments by sur-
gical procedure is apparent. In some instances, these treatments 
could include anti-neuropathic medicines from the preoperative 
period, such as NMDA channel blockers during the intraopera-

tive period and continued in the postoperative period. Calcium 
channel blockers have been used when neuropathic pain has been 
involved [2, 22]. 

In this research, 16.7% of  patients included in the analysis de-
veloped CPSP 3 months after the procedure. This prevalence is 
likethat reported by previous studies [3, 20, 24, 25]. In this re-
search, two variables showed statistical significance as risk factors 
for CPSP in logistic regression analysis (pain prior to surgery, p 
= 0.009 and duration of  surgery, p = 0.025), these findings were 
consistent with the previously published data [10]. The first re-
search that identified surgery as a significant risk factor for the 
development of  CP was published in 1998 by Crombie et al. In 
that study the authors reported that approximately 40% of  the 
5130 patients with CP at 10 pain clinics from the United King-
dom developed CP after surgery or trauma. A survey carried out 
in 10 pain clinics in Scotland and North of  England found that 
surgery contributed to approximately 25% of  the total number 
of  referrals, positioning itself  as the second leading cause of  CP.
 
Our population had low to moderate scores in the CPAQ, and 
a predominantly low score on the PCS [14, 26], both of  which 
are psychological scores associated with the incidence of  CPSP. 
However, these scores did not show a statistically significant as-
sociation with the incidence of  CPSP, which is consistent with 
the results described earlier [3]. This lack of  significance could 
be related to the limited sample size used for these partial results.

The SF36 questionnaire measures components of  the quality of  
life, and was used as a tool to determine the impact of  CPSP 
on the quality of  life of  patients. We explored the relationship 
between this score and the incidence of  CPSP, and found that 
the emotional role has a statistically significant relationship with 
CPSP. It is important to emphasize that the average score of  the 
mental and physical component summary (PCS and MCS respec-
tively) for this population were lower than the media of  the U.S. 
population for each of  these components. 
 
Both the duration of  surgery and the presence of  pain in the 
preoperative period are important risk factors for the incidence 
of  CPSP (Table 4). When a shorter duration of  surgery and lower 
levels of  pain intensity were found, there was a lower risk of  CPSP 
(OR 0.98 and 0.66, respectively). It can be inferred that there must 
be other risk factors that explain the incidence of  CPSP, corrobo-
rating the multifactorial etiology of  this condition. 
 
A higher incidence of  CPSP was found in orthopedic procedures. 
Orthopedic surgeries are frequently associated with the presence 
of  pre-operative CP, so these patients may have active central 
and/or peripheral sensitization mechanisms that facilitate the per-
sistence of  pain after surgery. Neither age nor gender were factors 

Table 2. Prevalence of  chronic postoperative pain at 3 months.

Surgery Prevalence (%) CI 95%
Cesarean section 3 (-48.5-53.3)
Hip arthroplasty 18 (5.02-31.3)

Knee arthroplasty 32 (15.7-48.7)
Amputation 100 NA 

Total 16.67 (9.63-23.69)
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of  risk or protection in this sample, which correlates with previ-
ous inconsistent findings on these variables. The use of  analgesics 
prior to surgery was not a statistically significant relationship with 
the occurrence of  CPSP, which could explain why the analgesic 
use was inconsistent and rarely achieved proper pain control giv-
en the high prevalence of  pre-surgical pain associated with a low 
rate of  analgesic use (58% of  all patients who reported pain in 
the initial consultation). It has been found that effective analgesic 
control is more important in preventing the incidence of  CPSP 
than the use of  analgesics. In contrast to earlier reports, the pres-
ence of  acute postoperative pain in this research did not show a 
statistically significant relationship with the occurrence of  CPSP 
(p=0.96). Likewise [3], it has been postulated that the changes 
in neuroplasticity related to the development of  CPSP are more 
extensive and severe with preoperative CP than those which could 
be produced for a brief  time of  acute pain in the postoperative 
period. 
 

Per institutional policies more than half  of  the patients received 
treatment by the pain service (62.4%); however, being treated by 
a specialized pain service in the postoperative period was not a 
protective factor for CPSP. This can be explained by the possi-
ble presence of  the patient's own genetic, biological, social, and 
environmental factors, some of  them cannot be modified or in-
tervened in, even with optimal analgesic treatment in the post-
operative period. It has been mentioned that the mechanisms of  
CP and the central/peripheral sensitization seem to be influenced 
more by a persistent painful stimulus and established in the long-
term rather than due to acute painful stimuli. These results high-
light the importance of  efficient postoperative pain treatment and 
the duration of  surgery as possible factors that are likely to alter 
the incidence of  CPSP. The strength of  this study lies in its pro-
spective character and the inclusion of  multiple procedures which 
allows the analysis of  results per the type of  surgery performed. 
Likewise, it allows the influence of  anesthetic technique on the 
development of  CPSP to be explored. However, it has certain 

Table 3. Risk factors for chronic post-surgical pain.

Risk Factor OR (IC95%) P
Comorbidities 8.84 (1.09-71.43) 0.017

Management by Pain service 14.9 (1.87-119.2) 0.001
Occupation 0.17 (0.04-0.65) 0.005

Surgical procedure 0.002
Anesthesia technique 0.005
Regional anesthesia 0.1 (0.012-0.8) 0.01
Assisted regional 7.56 (1.6-35.71) 0.012

Postoperative morphine 3.42 (1.12-10.48) 0.026
Age 0.001

Pain at initial consultation 0.001
McGill score 0.001

Evolution time of  pre-op pain 0.017
Length of  Surgery 0.001

SF 36 emotional role 0.025

Table 4. Logistic regression model I.

Variable OR
95% Confidence Interval

Lower limit Upper limit
Length of  surgery (min) 0.984 0.97 0.998

VAS score at initial assessment 0.661 0.485 0.901
Emotional role (SF36) 1.025 0.996 1.055

Constant 53.825
Nagelkerke R2 Hosmer and Lemeshow test

0.47 0.364

Table 5. Logistic regression model II.

Variable OR
95% Confidence Interval

Lower limit Upper limit
Length of  surgery (min) 0.991 0.981 1.001

VAS score initial assessment 0.761 0.612 0.946

Constant 47.797
Nagelkerke R2 Hosmer and Lemeshow test

0.248 0.246
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limitations. First, it is difficult to determine whether CPSP is a 
new entity or an extension of  CP. While the CPSP definition re-
quires that it excludes chronic pain, in practice this task it is not as 
easybecause of  the subjective nature of  pain. Another limitation 
of  the study is that it included patients from a single university 
hospital with a leading pain service, which could modify the inci-
dence of  CPSP compared with other centers. 
 
This study shows that the overall incidence found is located 
towards the lower limit of  the range reported in the literature 
(16.7%). When the analysis is by type of  surgical procedure, the 
incidence of  CPSP is lower than that reported by others for the 
respective procedure, especially in the case of  joints replacement. 
This could relate to the fact that the hospital where the study was 
conducted developed an institutional pain policy for pain screen-
ing and treatment and a specialized acute pain service. 
 
We find that the presence of  pain prior to surgery is one ma-
jor risk factor reported in the literature to date [27]. This find-
ing opens the door to an important point of  therapeutic action 
for the prevention of  CPSP and designates an indicator of  those 
patients with a high probability of  evolution into a CP entity in 
the postoperative period. It is important to continue research ef-
forts into the pathophysiology and development of  CPSP, as its 
incidence indicates that a significant proportion of  patients will 
suffer from it. 

In general, the findings of  this research agree with findings from 
previous studies. One distinctive feature is that the sample came 
from a Latin American population, which means that genetic fac-
tors may be different although those factors apparently did not 
influence our results.

Possible improvement measures include an institutional diffusion 
of  the use of  anti-neuropathic drugs in patients stratified as high-
risk.
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