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Abstract 

Background A significant portion of total knee and hip arthroplasty (TKA/THA) patients experience chronic postsur-
gical pain (CPSP). The prevalence of afflicted individuals ranges from 10 to 34%. CPSP is the main cause of postopera-
tive dissatisfaction. For prevention purposes it is essential to know which preoperative factors are predictive for CPSP. 
It is unknown whether neuropathic-like symptoms add predictive value to known predictors for CPSP and dissatisfac-
tion after TKA/THA.

Methods A prospective cohort study including 453 TKA/THA patients (TKA 208, THA 245) was conducted. Pain 
intensity (numeric rating scale [NRS]) and neuropathic-like symptoms (modified-painDETECT questionnaire [mPDQ]; 
score ≥ 13) were obtained preoperatively. One year postoperatively, CPSP and dissatisfaction (single NRS item (0–10); 
dissatisfied: ≤ 5) were captured: CPSP by means of the Oxford Knee/Hip Score (moderate or severe pain on question 
1) as well by pain intensity at rest and with movement (NRS ≥ 1). Multivariate logistic regression modeling was used 
to determine the additive predictive value of preoperative neuropathic-like symptoms (mPDQ ≥ 13) on experiencing 
CPSP and dissatisfaction for the total group and for knee and hip patients separately.

Results Preoperative neuropathic-like symptoms (m-PDQ ≥ 13) had an additional value for experiencing CPSP 
after one year, with odds ratios (p < 0.05) ranging from 2.16 (total group) to 4.15 (hip patients). Neuropathic-like symp-
toms had no additional value for predicting CPSP in knee patients or for predicting dissatisfaction.

Conclusion The results of this study showed that neuropathic-like symptoms (m-PDQ ≥ 13) have an additional 
predictive value over known predictors, especially in hip patients. Patients with neuropathic-like symptoms have 
over twice the odds of suffering from CPSP one year after TKA/THA. Neuropathic-like symptoms had no additional 
value for predicting dissatisfaction.
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Background
Osteoarthritic pain is one of the most frequent causes of 
chronic pain [1]. As there is no cure, osteoarthritis (OA) 
treatment is mostly aimed at pain alleviation to restore 
physical function and quality of life [2]. When pain allevi-
ation is no longer sufficient, arthroplasty is inevitable [2]. 
Despite the success of arthroplasty, a significant portion 
of patients experience chronic postsurgical pain (CPSP) 
[3]. The proportion of patients suffering from an unfa-
vorable postoperative pain outcome runs in the 10–34% 
range after total knee arthroplasty (TKA) and 7–23% 
after total hip arthroplasty (THA) [4, 5]. CPSP seems 
to be the main cause of postoperative dissatisfaction in 
addition to mental health issues like anxiety and depres-
sion and pain in other joints. CPSP is defined as pain that 
persists longer than 2 months after a surgical procedure, 
has no identifiable cause, is not a continuation of a preex-
isting pain problem, and is not related to a postoperative 
complication [4]. Reports show CPSP percentages of 20% 
and 7% dissatisfaction after TKA and THA, respectively 
[5, 6]. The diagnosis should be established as early as pos-
sible to optimize the chances of improvement. The treat-
ment of CPSP can combine a number of perioperative 
prophylactic strategies and the treatment of chronic neu-
ropathic pain. Local treatments can consist of transcuta-
neous electrical nerve stimulation and lidocaine patches 
combined with tramadol. When this treatment is inade-
quately effective, an antidepressant or anticonvulsant can 
be added. A capsaicin patch is the third-line treatment, 
and step III opioids are the last option. Rehabilitation 
therapy and physical exercises are considered beneficial. 
Last, psychological counseling and/or cognitive behavio-
ral therapy should be offered, if indicated [3].

Due to the high proportion of CPSP, it is essential to 
know which preoperative patient factors are predictive. 
Some factors are already known to be predictors for 
experiencing CPSP and dissatisfaction. Predictors such 
as female gender, elevated body mass index (BMI) and 
advanced age (specifically observed in hip osteoarthritis 
patients) have been identified as factors associated with 
CPSP [7–9]. Patients with high preoperative scores for 
knee pain (at rest) and prolonged preoperative pain are 
also at increased risk of CPSP after TKA [9–11]. For dis-
satisfaction it is known that a lower radiographic grade of 
OA and pain/arthritis in other joints are significant pre-
dictors [12–15]. Moreover, patients with less preopera-
tive pain seem to improve less after arthroplasty [7, 9–11] 
and are hypothesized as more likely to be dissatisfied. 
This could be explained by their relatively low initial pain 
scores, which leaves less room for significant improve-
ment. Consequently, lower satisfaction can be expected.

It remains unclear whether neuropathic-like symptoms 
predict long-term CPSP in patients undergoing TKA and 

THA. These symptoms, such as numbness, paresthesia, 
and heightened sensitivity to mechanical and thermal 
stimuli [2], likely stem from osteoarthritic joint processes 
affecting the peripheral nervous system and potentially 
leading to central sensitization (CS) [2]. Studies suggest 
that 20–67% of knee OA patients and 20% of hip OA 
patients experience these symptoms [16–23]. There is a 
possibility that these symptoms are not adequately recog-
nized or treated before surgery, potentially contributing 
to persistent pain after arthroplasty (CPSP). It is hypoth-
esized that an altered preoperative pain system (central 
sensitization) may persist post-arthroplasty, even after 
removal of the articular nerve fibers that initially induced 
sensitization [24].

To our knowledge, only two studies in knee OA patients 
have investigated whether preoperative neuropathic-like 
symptoms correlate with CPSP [25, 26]. Results were 
hard to interpret due to a limited number of patients 
experiencing these symptoms (n = 6) [25] and/or because 
it was not investigated whether the symptoms were 
predictive of long-term CPSP (only six months postop-
eratively) [26]. Aim of this study is therefore to examine 
whether preoperative neuropathic-like symptoms add 
predictive value to known predictors of long-term CPSP 
and dissatisfaction one year after TKA and THA.

Material and methods
Study participants and procedure
Patients scheduled for primary arthroplasty of the hip or 
knee (inclusion criterion) were invited by mail (physical 
format) to participate in this longitudinal cohort study. 
Out of 655 invited patients, 453 (69%) ended up par-
ticipating. Reasons for non-participation are reported 
in Fig.  1. Patients underwent arthroplasty at University 
Medical Center Groningen, Martini Hospital Groningen 
or Medical Center Leeuwarden, all in the Netherlands, 
between October 2015 and November 2016. Exclusion 
criteria included secondary OA (e.g. inflammatory arthri-
tis, fracture) and/or cognitive impairments that made it 
impossible to complete questionnaires. Patient-reported 
outcome measures (PROMs) were completed preop-
eratively and one year postoperatively. The study was 
approved by the local medical ethics committee of Uni-
versity Medical Center Groningen (no. METc2014/381) 
and conducted in accordance with the principles of the 
Declaration of Helsinki (64th, 2013). Informed consent 
was obtained from all the participants involved in the 
study. Informed consent was considered as obtained if 
the patient granted our request to participate in the study 
by returning the completed questionnaire. Patients were 
informed of this way of obtaining consent by the invita-
tion letter.
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Measures
Patient characteristics
Age (at time of arthroplasty), gender, BMI (kg/m2), 
cohabitation status (living alone), educational level, 
ASA (American Society of Anesthesiologists) classifica-
tion [27] (assessed by anesthesiologist: I, II or III/IV), 
Charnley Classification (A: single joint arthroplasty; 
B1: one other joint in need of arthroplasty or B2: con-
tralateral joint has been treated with arthroplasty; C: 
multiple joints in need of arthroplasty, multiple failing 
arthroplasties or an illness that significantly impairs the 
patient’s ability to walk) [28]. Duration of preoperative 

pain (months) was also assessed, as was number of pain-
ful regions/joints on most days of the month preced-
ing arthroplasty (body diagram; 20 regions: head, neck, 
shoulders bilaterally, elbows bilaterally, wrists bilaterally, 
hands bilaterally, upper spine, lower spine, hips bilater-
ally, knees bilaterally, ankles bilaterally, feet bilaterally).

Radiographic assessment
Radiographic severity was determined from the most 
recent anteroposterior radiograph; the radiograph was 
only included if it was taken not more than one year 
before the date of surgery. These radiographs were all 

Fig. 1 Flowchart of the study
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taken as part of the patient’s usual care. Anteroposte-
rior radiographs were rated by the same observer (TB) 
using the Kellgren and Lawrence (KL) grade classification 
(I-IV) [29]. Rating was done in one session and the rater 
was blinded to the clinical status of the patient.

Neuropathic‑like symptoms
The Dutch-language version of the modified-painDE-
TECT Questionnaire (mPDQ) was used to assess neuro-
pathic-like symptoms [30]. It is composed of nine items 
evaluating pain quality (seven items), pain pattern (one 
item), and pain radiation (one item). Total score ranges 
from −1 to 38. The 12-point cutoff point was used to 
discriminate unlikely neuropathic phenotype patients 
(nociceptive pain, mPDQ ≤ 12) from possible neuro-
pathic phenotype patients (neuropathic-like symptoms, 
mPDQ ≥ 13). The Dutch mPDQ knee/hip proved to be 
reliable [30] and valid [31].

Pain
Two outcome measures were used to assess CPSP. These 
two measures were based on outcome measures used 
in studies included in a systematic review by Beswick 
et  al. [6] investigating long-term pain after THA/TKA. 
That review included studies that selected patients with 
an unfavorable long-term pain outcome, i.e. “those with 
moderate-to-severe pain or for whom surgery had not 
relieved pain”. The first measure used was item 1 from the 
Oxford Hip/Knee Score (OHS/OKS): “During the past 
4  weeks: How would you describe the pain you usually 
have in your hip/knee?” If the answer was moderate or 
severe, it was considered an unfavorable long-term pain 
outcome (CPSP present). Both the OHS and OKS are 
proven to be reliable and valid [32, 33]. The second out-
come measure used was the numeric rating scale (NRS) 
of pain at rest and with movement. An 11-point NRS was 
used, with 0 representing “no pain” and 10 representing 
“pain as bad as you can imagine”. If there was pain at rest 
and with movement (NRS ≥ 1), it was considered an unfa-
vorable pain outcome (CPSP present). The NRS showed 
to be reliable and valid [34, 35].

Satisfaction
Satisfaction was obtained by one single question: “How 
satisfied are you (in general) about the result of your 
operation?” The single-answer modality entailed an 
11-point NRS (0–10) ranging from “very dissatisfied” 
(0) to “very satisfied” (10). Dissatisfaction was coded as 
a score ≤ 5.

Statistical methods
Analyses were performed for the total group, as well for 
knee and hip patients separately (when numbers allowed 

it). Fisher’s exact test was given to check for gender dif-
ferences between respondents and non-respondents. 
The Student t-test (normality checked by histogram) was 
administered to compare respondents with non-respond-
ents on age. To investigate if neuropathic-like symptoms 
(mPDQ ≥ 13) were an additional predictor – next to 
the known ones – for CPSP and dissatisfaction, multi-
variate logistic regression modelling (MLRM) was used. 
Before performing MLRM, univariate odds ratios (ORs) 
were calculated for all predictors. Multicollinearity was 
checked by calculating the variance inflation factor. Com-
plete-case approach was used to handle missing data. The 
dependent variables used in the MLRM were for CPSP 
“moderate or severe pain (OHS/OKS)” and “pain at rest 
and with movement (NRS ≥ 1)”. First a basic model was 
built with the known predictors of age, sex, BMI, pain 
intensity and pain duration, and subsequently an added 
model was built with the neuropathic-like symptoms var-
iable added to the known predictors of the basic model. 
Afterwards these two models (basic vs. added) were 
compared using Nagelkerke’s  R2. For limited cases, only 
the best predictive univariate variables were added (see 
Appendix Table A.1). To predict dissatisfaction (satisfac-
tion score ≤ 5 as dependent variable) an identical proce-
dure was followed, yet due to the limited cases it was not 
possible to do separate analyses for knee and hip patients. 
In the basic model, the MLRM incorporated the variables 
KL-grade 2 (as representative of a lower radiographic 
grade of OA), Charnley classification (as representative 
of pain/arthritis in other joints) and pain intensity. In the 
added model neuropathic-like symptoms were added. 
Afterwards these two models (basic vs. added) were com-
pared using Nagelkerke’s  R2. IBM SPSS (V.23) was used 
for all analyses. P-values < 0.05 were considered statisti-
cally significant.

Results
Respondents versus non‑respondents
Age and gender were compared between respondents 
(n = 471) and non-respondents (n = 184). This was done 
for the total group as well as for knee and hip patients 
separately. No statistically significant differences were 
observed for age. For gender, the total non-respond-
ent group had statistically significantly more females 
compared to respondents – 76% vs. 67%, respectively 
(p = 0.030). No statistically significant differences were 
seen when the total group was split into knee patients 
(p = 0.105) and hip patients (p = 0.186).

Participants
The characteristics of the study participants are dis-
played in Table 1. Participants were on average 70 years 
old, overweight and predominantly female. Median 
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preoperative NRS joint pain intensity was 7 and median 
preoperative joint pain duration was at least two years. 
Around half of the participants experienced preopera-
tive neuropathic-like symptoms.

Chronic postsurgical pain and dissatisfaction
One year after arthroplasty, CPSP ranged between 
11.2% and 36%. It was more commonly reported by 
knee patients (16.7% with moderate or severe pain 
(OHS/OKS) and 45.5% with pain at rest and with move-
ment (NRS ≥ 1)). Around 11% of patients was dissatis-
fied with the arthroplasty, and more dissatisfaction was 
observed in the knee group (16.3%). CPSP and dissatis-
faction were seen most commonly in patients that had 
preoperative neuropathic-like symptoms (60.5%). See 
Table 2 for detailed figures.

Predicting an unfavorable pain outcome
In the total group and the hip group, preoperative neu-
ropathic-like symptoms were a statistically significant 
additive predictor for an unfavorable long-term pain 
outcome (Table  3). The adjusted odds of experienc-
ing such an outcome were 2.16 and 4.15, respectively, 
for patients that experienced neuropathic-like symp-
toms preoperatively. In both unfavorable pain outcome 
measures and in all groups Nagelkerke’s R-squared 
rose, indicating an improved goodness-of-fit when add-
ing the preoperative neuropathic-like symptoms vari-
able to the known preoperative predictors (Table  3). 
When it wasn’t possible to incorporate all variables into 
the multivariate regression analyses, only the best pre-
dicting univariate variables were added (see Table 3 and 
Appendix Table A.1).

Table 1 Characteristics of study  participantsa

BMI body mass index, ASA American Society of Anesthesiologists; KL Kellgren & Lawrence, mPDQ modified-painDETECT questionnaire, NRS numeric rating scale
a Except where indicated otherwise, values are presented as % (n)

Characteristics Number
(total/hip/knee)

Total group Knee group Hip group

Age (years), mean ± SD 453/208/245 70.0 ± 9.1 69.6 ± 8.5 70.4 ± 9.7

Female 453/208/245 66.2 (300) 62.0 (129) 69.8 (171)

BMI (kg/m2), mean ± SD 453/208/245 29.0 ± 4.8 30.0 ± 4.7 28.1 ± 4.7

Cohabitation 448/205/243 72.8 (326) 72.2 (148) 73.3 (178)

Educational level 434/200/234

 Higher 26.0 (113) 24.5 (49) 27.4 (64)

 Secondary 60.1 (261) 62.5 (125) 58.1 (136)

 Lower 13.8 (60) 13.0 (26) 14.5 (34)

ASA Classification 453/208/245

 I 14.3 (65) 10.6 (22) 17.6 (43)

 II 57.6 (261) 56.7 (118) 58.4 (143)

 III/IV 28.0 (127) 32.7 (68) 24.1 (59)

Charnley Classification 453/208/245

A 44.6 (202) 52.9 (110) 37.6 (92)

B1 30.5 (138) 24.5 (51) 35.5 (87)

B2 21.6 (98) 19.2 (40) 23.7 (58)

C 3.3 (15) 3.4 (7) 3.3 (8)

Preoperative pain duration (months), median (Q1;Q3) 445/204/241 30 (18;60) 36 (24;90) 24 (15;48)

Preoperative number of painful body regions/joints (/20), 
median (Q1;Q3)

449/206/243 2 (1;3) 1 (1;2) 2 (1;3)

KL grade 450/207/243

 KL grade II 16.0 (72) 14.5 (30) 17.3 (42)

 KL grade III 58.4 (263) 62.8 (130) 54.7 (133)

 KL grade IV 25.6 (115) 22.7 (47) 28.0 (68)

Preoperative mPDQ score, mean ± SD 453/208/245 13.1 ± 6.3 13.9 ± 6.2 12.4 ± 6.3

 nociceptive pain 50.6 (229) 45.2 (94) 55.1 (135)

 neuropathic-like symptoms 49.5 (224) 54.8 (114) 44.9 (110)

NRS preoperative average pain intensity, median (Q1;Q3) 445/205/240 7 (6;8) 7 (6;8) 7 (6;8)
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Predicting dissatisfaction
Neuropathic-like symptoms did not have an additive 
predictive value on dissatisfaction in the multivariate 
logistical model (Table 4). Goodness-of-fit did improve 
though, from 0.020 to 0.024. Due to limited cases in the 
knee and hip group – 17 and 9, respectively – we were 
not able to perform any multivariate modelling in those 
groups separately.

Discussion
Based on the results it can be concluded that preopera-
tive neuropathic-like symptoms could serve as an addi-
tive predictor for CPSP. In the total group, patients 
with preoperative neuropathic-like symptoms had over 
twice-higher odds of experiencing CPSP one year after 
arthroplasty. Separate analyses revealed that only hip 
patients with preoperative neuropathic-like symptoms 

Table 2 Pain and dissatisfaction one year  postoperativelya

mPDQ: modified-painDETECT questionnaire, NRS numeric rating scale, OHS Oxford hip score, OKS Oxford knee score
a Except where indicated otherwise, values are presented as % (n)

Characteristics Number
(total/hip/knee)

Total group Knee group Hip group

mPDQ score, median (Q1;Q3) 412/190/222 3 (0;8) 5 (2;10) 1 (0;5.3)

 nociceptive pain 89.1 (367) 82.6 (157) 94.6 (210)

 neuropathic-like symptoms 10.9 (45) 17.4 (33) 5.4 (12)

NRS average pain intensity, median (Q1;Q3) 404/186/218 1 (0;30) 1 (0;3.25) 0 (0;2)

Moderate or severe pain (OHS/OKS) 418/192/226 11.2 (47) 16.7 (32) 6.6 (15)

 patients with neuropathic-like symptoms preoperatively 72.3 (34) 68.8 (22) 80.0 (12)

Pain at rest and with movement (NRS ≥ 1) 419/191/228 36.0 (151) 45.5 (87) 28.1 (64)

 patients with neuropathic-like symptoms preoperatively 61.6 (93) 62.1 (54) 60.9 (39)

Dissatisfied with prosthesis 398/184/214 10.8 (43) 16.3 (30) 6.1 (13)

 patients with neuropathic-like symptoms preoperatively 60.5 (26) 56.7 (17) 69.2 (9)

Table 3 Multivariate logistic regression: unfavorable pain outcome one year postoperatively

Values are presented as adjusted odds ratios with their 95% confidence interval: adjusted OR (95%CI)

N.A. not applicable, refers to the Age variable, which is not predictive in knee patients, BMI body mass index, NRS numeric rating scale (0–10)
* p-value < 0.05 (statistically significant); basic: multivariate logistic regression model with the known potential predictors for an unfavorable pain outcome; added: 
multivariate logistic regression model with the neuropathic-like symptoms variable added to the previous basic model

Preoperative variables Total‑basic Total‑added Knee‑basic Knee‑added Hip‑basic Hip‑added

Dependent variable: Moderate or severe pain on OKS or OHS

 Age (years) 0.99 (0.96–1.03) 0.99 (0.96–1.03) N.A N.A 0.97 (0.92–1.02) -

 Female gender 1.19 (0.60–2.35) 1.12 (0.6–2.2) 1.66 (0.69–4.00) - -

 BMI (kg/m2) 1.09 (1.03–1.17)* 1.09 (1.0–1.2)* 1.07 (0.98–1.16) 1.07 (0.99–1.17) -

 Pain intensity (NRS) 1.36 (1.10–1.68)* 1.24 (1.0–1.6)* 1.22 (0.96–1.56) 1.19 (0.92–1.56) 1.63 (1.1–2.5)* 1.47 (0.9–2.3)

 Pain duration (months) 1.00 (0.99–1.01) - - -

 Neuropathic-like symptoms 2.16 (1.06–4.40)* 1.48 (0.61–3.59) 3.91 (1.0–14.7)*

 Nagelkerke R2 0.090 0.110 0.127 0.184 0.092 0.131

Dependent variable: Pain at rest and with movement (NRS ≥ 1)

 Age (years) 0.99 (0.97–1.03) 0.99 (0.97–1.02) N.A N.A 0.97 (0.92–1.03) 0.98 (0.92–1.04)

 Female gender 1.51 (0.97–2.36) 1.48 (0.94–2.30) 1.72 (0.71–4.17) 1.68 (0.69–4.07) 0.71 (0.23–2.17) 0.68 (0.22–2.11)

 BMI (kg/m2) 1.01 (0.97–1.06) 1.01 (0.96–1.05) 1.07 (0.98–1.17) 1.07 (0.98–1.16) 1.09 (0.98–1.20) 1.10 (0.99–1.22)

 Pain intensity (NRS) 1.11 (0.99–1.24) 1.02 (0.91–1.15) 1.22 (0.96–1.56) 1.18 (0.91–1.53) 1.61 (1.05–2.46)* 1.49 (0.94–2.37)

 Pain duration (months) 1.00 (0.99–1.00) 1.00 (0.99–1.00) 1.00 (0.99–1.01) 1.00 (0.99–1.01) 1.00 (0.98–1.01) 1.00 (0.98–1.01)

 Neuropathic-like symptoms 2.18 (1.39–3.44)* 1.39 (0.57–3.42) 4.15 (1.09–15.86)*

 Nagelkerke R2 0.028 0.066 0.077 0.081 0.127 0.184
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had statistically significantly higher odds of experienc-
ing CPSP, so results for the total group were probably 
explained by the hip patients in the study group. To our 
knowledge, our findings are unique with respect to using 
neuropathic-like symptoms in a multivariate model, i.e. 
looking at the additional value while adjusting for rel-
evant known predictors for CPSP. The impact and impor-
tance of adjusting is clearly visible in the results of the hip 
group. In line with previous research [11, 36], the basic 
multivariate model showed initially that higher preopera-
tive pain intensity was a strong significant predictor for 
CPSP, although this effect became non-significant when 
adding neuropathic-like symptoms to the model. This 
suggests that neuropathic-like symptoms (pain quality) 
are a different concept and a better predictor for CPSP 
than pain intensity. This can be explained by the fact that 
neuropathic-like symptoms are likely an expression of a 
central sensitized state that could still be present after 
arthroplasty, even in a situation where the peripheral 
articular nerves that induce sensitization are removed 
[24].

Available literature describing the association between 
preoperative neuropathic-like symptoms and CPSP is 
scarce. Only three studies in knee patients were avail-
able for comparison [25, 26, 37]; this was hampered by 
the limited number of preoperative patients with neuro-
pathic-like symptoms in one study [25], a shorter post-
operative time period in the other two [26, 37], and the 
use of a different neuropathic pain-screening tool in one 
of the studies [26]. Two out of the three studies found no 
correlation between preoperative neuropathic-like symp-
toms and postoperative CPSP [25, 26]. The third study 
[37] found little if any correlation between preopera-
tive neuropathic-like symptoms and postoperative pain 
(r = 0.397). These results are in line with our non-signif-
icant adjusted ORs found in the knee group, which sug-
gests no association between neuropathic-like symptoms 
and CPSP. Comparisons were even harder to make for 

the hip group. There was only one study available, and it 
was aimed solely at the early postoperative period (two 
days after THA), thus not at CPSP [38]. Still, the study 
did share our finding that preoperative neuropathic-like 
symptoms are associated with higher postoperative pain 
scores. Hence experiencing preoperative neuropathic-
like symptoms seems only predictive for CPSP in hip 
patients and not in knee patients.

With respect to dissatisfaction, only one knee study 
reported that preoperative neuropathic-like symptoms 
were not predictive for dissatisfaction [25]. To our knowl-
edge, no such studies have been conducted among hip 
patients. The reported knee study results seem to be 
in line with ours, as we found that preoperative neuro-
pathic-like symptoms were not associated with dissat-
isfaction in the total group. Given that our analysis was 
restricted to the total group, future joint-specific research 
seems warranted.

As the odds for experiencing CPSP one year after sur-
gery are relatively high, it could be suggested that ortho-
pedic surgeons should screen OA patients, and especially 
hip OA patients, more frequently on their pain pheno-
type – especially considering the association between 
neuropathic-like symptoms, lower joint-specific func-
tion and quality of life [39]. Customized treatment for 
their predominant and/or accompanying pain phenotype 
(nociceptive vs. neuropathic) could lengthen the con-
servative treatment phase, postponing or even aborting 
an arthroplasty. Furthermore, if an arthroplasty is per-
formed, treating neuropathic-like symptoms preopera-
tively could lower a patient’s odds of experiencing CPSP. 
Further research into the effectiveness of these treat-
ments is warranted.

Strengths of this study include a generous sample size, a 
prospective longitudinal design up to one year postopera-
tively, and its aim to investigate whether neuropathic-like 
symptoms – next to known predictors – are an additive 
predictor for CPSP and dissatisfaction. As hip studies are 
lacking, this study is the first to elucidate an association 
between preoperative neuropathic-like symptoms and 
CPSP. Another strength is that we used the OKS/OHS, 
which next to the Western Ontario and McMaster Uni-
versities Arthritis Index (WOMAC) is the recommended 
multi-item questionnaire to capture CPSP [40]. Despite 
the sample size, there were a limited number of cases of 
moderate-to-severe pain on the OKS/OHS, especially for 
the hip group, which made it possible to adjust for only a 
few variables. The limited number of cases also hampered 
the joint-specific analyses to predict dissatisfaction. As a 
result, multivariate logistic regression modelling was only 
possible for the total group. Another limitation of our 
study could be that we did not include some important 
potential predictors, like comorbidities and psychological 

Table 4 Logistic regression results for  dissatisfactiona

a Dependent variable: dissatisfied (yes); values are presented as adjusted 
odds ratios with their 95% confidence interval: adjusted OR (95%CI); basic: 
multivariate logistic regression model with the known potential predictors 
for dissatisfaction; added: multivariate logistic regression model with the 
neuropathic-like symptoms variable added to the previous basic model; KL: 
Kellgren & Lawrence; NRS: numeric rating scale (0–10)

  Dissatisfied‑basic Dissatisfied‑added

KL-grade II (yes) 0.98 (0.41–2.32) 0.90 (0.40–2.26)

Charnley classification 0.80 (0.44–1.44) 0.79 (0.44–1.43)

Pain intensity (NRS) 1.20 (0.98–1.45) 1.16 (0.94–1.42)

Neuropathic-like symptoms 1.36 (0.68–2.74)

Nagelkerke R2 0.020 0.024
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factors. For instance, pain catastrophizing seems to be 
a significant predictor for CPSP in knee patients [11]. 
Future studies with bigger sample sizes would be benefi-
cial, as they can deal with more preoperative predictors. 
Larger studies will also help perform the needed joint-
specific analyses for dissatisfaction after arthroplasty.

Conclusions
The results of this study show that experiencing preop-
erative neuropathic-like symptoms, which are highly 
prevalent and likely an expression of a disturbance in the 
peripheral and/or central nervous system, at least dou-
bles the odds of CPSP one year after TKA/THA. Joint-
specific sub-analyses revealed that this was only the case 
in hip patients. Experiencing preoperative neuropathic-
like symptoms does not seem to predict dissatisfaction 
one year after arthroplasty. Starting enriched enrolment 
trials for OA patients with neuropathic-like symptoms 
can be taken into consideration [23] to observe whether 
neuropathic-like symptoms could be modified, enhanc-
ing joint-specific function and health-related quality of 
life preoperatively. Additionally, it should be investigated 
whether customized pain phenotype treatment reduces 
CPSP and dissatisfaction postoperatively.
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