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Öz
Amaç: Çalışmanın amacı total diz protezinden (TKA) sonra nöropatik ağrı (NP) varlığını ve NP’nin sosyo-demografik faktörler, fiziksel fonksiyon, 
medikal ve psikolojik komorbiditeler ile ilişkisini araştırmaktır.
Gereç ve Yöntem: Diz osteoartriti nedeni ile TKA olan 85 kadın hasta çalışmaya dahil edildi. Sosyo-demografik faktörler, medikal ve psikolojik 
komorbiditeler sorgulandı. Ağrı şiddeti görsel analog skala (VAS) ve Western Ontario ve McMaster Üniversiteleri Artrit İndeksi (WOMAC) ağrı 
skalası ile, fonksiyonel durum WOMAC fiziksel fonksiyon skalası ile, NP varlığı PainDETECT Ağrı anketi ile, hastaların emosyonel durumu hastane 
anksiyete depresyon skalası ile değerlendirildi.
Bulgular: Dokuz hasta (%10,6) NP pozitif, 14 hasta (%16,5) muhtemel NP olarak sınıflandırıldı. PainDETECT skorları ile operasyon öncesi 
VAS skorları (p=0,004), WOMAC ağrı (p=0,000) ve fiziksel fonksiyon skorları (p=0,007) ve depresyon varlığı (p=0,021) arasında anlamlı pozitif 
korelasyon, artroplastiden sonra geçen zaman ile arasında negatif korelasyon (p=0.033) saptandı. NP ve sosyo-demografik faktörler ve medikal 
komorbiditeler arasında ilişki saptanmadı.
Sonuç: Bu çalışmanın sonuçları TKA sonrası bazı hastalarda NP olduğunu gösterdi. NP’si olan hastaların artroplasti sonrası dönemin daha kısa 
olduğu ve bu hastaların depresyonu olduğu, ağrı ve disabilitesinin artmış olduğu saptandı. TKA hastalarında NP varlığı düşünülmeli ve ilişkili 
faktörler değerlendirilmelidir. TKA sonrası ağrı tedavisinde NP için uygun tedavi stratejileri dahil edilmelidir.
Anahtar kelimeler: Nöropatik ağrı, total diz artroplastisi, fonksiyonel durum, depresyon 
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Introduction

Total knee arthroplasty (TKA) is usually performed in patients 
with end-stage osteoarthritis of the knee when conservative 
treatments are insufficient. Severe pain is one of the most 
important causes for arthroplasty in patients with end-stage 
osteoarthritis (1). Some patients continue to complain of pain 
in the operated joint after TKA (2-5). Although this pain can 
be inflammatory, nociceptive or neuropathic in nature, the most 
common diagnosis is neuropathic pain (NP) in patients with 
chronic pain after knee surgery (6). NP does not usually respond 
to simple analgesics and specific management strategies are 
needed (7). Peripheral nerve injury during surgery or impaired 
pain modulation with central sensitization can cause NP (8-
10). Due to the characteristic complaints of NP reported by our 
patients, we consider that there is a NP component in the pain 
of knee after arthroplasty. The prevalence of NP after TKA was 
analyzed in the review of Drosos et al. (11). Mentioned review 
reported that NP exists in a significant proportion of patients for 
years after TKA. Although the literature suggests that NP peaks 
at between six weeks and three-months after TKA (7,12), the 
presence of NP in the long-term follow-up period after TKA is not 
underestimated for pain management. Therefore we designed a 
prospective study involving a cohort of patients underwent TKA 
at least one year ago.
The risk factors for persistent pain after knee arthroplasty have 
been identified (1,13) in some studies. To our knowledge, 
a limited number of studies have evaluated the relationship 
between risk factors and NP after TKA (14). No firm conclusions 
were reported about the prevalence of NP and the related 
factors due to the heterogeneity of the studies in the literature 
(11). The risk factors of NP due to TKA should be determined to 
obtain successful results after TKA (14). 
Our objectives were to examine first the presence of NP 
at least one year after TKA and second its association with 
socio-demographic factors, physical function, medical and 
psychological comorbidities.

Materials and Methods

A total of 85 female patients with TKA evaluated in the 
study. Ethical approval was obtained from the Ankara Physical 
Medicine and Rehabilitation Training and Research Hospital 
Ethics Committee (decision no: 5995, date: 29.12.2014). A 
written informed consent was obtained from each patient. The 
study was conducted in accordance with the principles of the 
Declaration of Helsinki. All patients underwent artroplasty due 
to knee osteoarthritis at least one year ago. 
The exclusion criteria were presence of inflammatory diseases, 
radiculopathies, vitamin B12 deficiency, coxarthrosis, neurological 
conditions and receiving medical treatment for NP. 
Socio-demographic factors including age,job,education, body 
mass index (BMI), marital status and medical (hearth disease, 
hypertension, diabetes mellitus, chronic obstructive pulmonary 
disease, thyroid dysfunction, osteoporosis, hypercholesterolaemia) 

and psychological (anxiety and depression) comorbidities were 
questioned. All patients completed the visual analog scale (VAS) 
for pain at preoperation and postoperation, Western Ontario 
and McMaster Universities osteoarthritis index (WOMAC) scale, 
the PainDETECT questionnaire (PDQ) and the hospital anxiety 
depression scale (HADS).
The VAS was used to assess the preoperative and post-operative 
pain levels. It consists of a 10 cm line, with the left extreme 
indicating “no pain or zero” and the right extreme indicating 
“unbearable pain or 10” (15).
WOMAC scale was used to assess the functional status. It is 
divided into 3 subgroups that address pain, stiffness and physical 
functionality. It consists of 24 questions including 5 questions 
for the pain subgroup, 2 questions for the stiffness subgroup, 
and 17 questions for the physical functionality subgroup. Each 
item is recorded using a 5-point Likert form, 0 is none while 4 
is extreme pain, with 0 as the best and 96 as the worst. The 
Turkish reliability and validity studies were conducted (16).
PDQ is a scale to evaluate NP experienced by paints in the 
preceding four weeks. It contains a body drawing for patients to 
indicate the sites of pain and any radiation present, assessment 
of pain quality with a marker of severity from hardly noticed to 
very strongly, pattern of pain and measures of current, worst 
and average pain severity. The PainDETECT score ranged from 
0 to 38. Score ≥19 indicate likely NP, score ≥13 to ≤18 indicate 
possible NP, score ≤12 indicate unlikely NP (17). The Turkish 
version of the PDQ and validation were proven by Alkan et al. 
(18).
HADS is a scale to assess the emotional status of the patient’s. 
It consists of 2 subscales containing questions about anxiety 
(7 items) and depression (7 items). Items are recorded using 
a 4-point Likert form ranging from 0 to 3. Seven point is used 
as the cut-off score for depression subscale and 10 point for 
anxiety subscale (19).

Statistical Analysis

SPSS version 20.0 (SPSS Inc., Chicago, IL, USA) was used for 
the statistical analyses. Distributions of continuous variables 
were evaluated by the Shapiro-Wilk test. Continuous variables 
were expressed as mean ± standard deviation; discrete variables 
as median (minimum-maximum), and categorical variables as 
number (n) and percentage (%). One-Way ANOVA and chi-
square tests were used to evaluate demographic and clinical 
characteristics of patients between the three NP groups (likely, 
possible and unlikely NP). The linear relationships between 
PainDETECT scores and other clinical variables were evaluated 
with Pearson correlation analysis. Multiple regression analysis 
was used to investigate the clinical and socio-demographical 
factors affecting PainDETECT scores. A p-value of <0.05 was 
evaluated as statistically significant.

Results

Eighty five female patients with a mean age of 70.28±7.22 
years were included in the study. All patients had knee pain 
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after arthroplasty, 9 (10.6%) patients were classified as 
having likely NP, 14 (16.5%) patients were classified as having 
possible NP and 62 (72.9%) patients were classified as unlikely 
NP (nociceptive group). Average duration after arthroplasty 
was 5.48±3.83 years. Socio-demographic characteristics 
and clinical properties of the patients are shown in Table 1. 
Demographic and clinical characteristics of patients based on 
PainDETECT scores are shown in Table 2. When we divided 
patients into three groups according to the PainDETECT 
scores, there was no statistically significant difference in 
demographic features between three groups. There were 
statistically significant differences in WOMAC pain score 
(p<0.001) and WOMAC physical function score (p<0.001) 
between NP groups (group 2 and 3) and nociceptive group 
(group 1). In addition, there were statistically significant 
differences in depression (p<0.001) and anxiety scores of 
HAD (p=0.004) between group 1 (nociceptive group) and 
group 3 (likely NP group).

The correlation analysis with PainDETECT scores is shown in 
Table 3. The PainDETECT scores were significantly correlated 
with the preoperative VAS scores, WOMAC pain and physical 
function scores and presence of depression. The PainDETECT 
scores were significantly negatively correlated with time frame 
after arthroplasty. There was no correlation between PDQ scores 
and age or presence of anxiety. 

Discussion

Our study results showed that patients with shorter time frame 
after TKA had NP in their joint pain and that patients who reported 
NP exhibited increased pain, decreased physical function and 
presence of depression compared with patients who reported 
nociceptive pain. We found no relationship between NP and 
socio-demographic factors or medical comorbidities.
The prevalence of NP after TKA ranges from 6-49% in previous 
studies (20,21). Wylde et al. (20) found that 6% of patients had NP 
3-4 years after TKA. Pinto et al. (21) reported that NP was seen in 
49% of patients, according to the Neuropathic Pain Questionnaire 
4-6 months after TKA. Using the PDQ score, the rate of NP was 
determined to be 15.3% of all patients after TKA in the study of 
Albayrak et al. (14). In our study the prevalence of NP was 10.6% 
at least one year after TKA (Average duration after arthroplasty 
was 5.48±3.83 years). Our study confirms the presence of NP 
after TKA and indicates that NP can exist in the long-term follow-
up period after TKA. Differences in assessment tools and post-
surgical time frames may explain the discrepancies among these 
studies. Peripheral nerve injury during surgery or impaired pain 
modulation with central sensitization can cause NP (8).
The association between preoperative pain and NP after TKA 
has been reported difference in studies (12,14). In our study, 
patients with high preoperative VAS scores exhibited NP after 
TKA. Thus preoperative pain may be considered as a risk factor 
of NP after TKA. Severe pain before operation may change the 
somatosensory system, impair pain modulation, and increase 
the risk of chronic pain even after operation (6).
The effect of socio-demographic factors on pain after TKA 
has been examined in several studies (7,13,22-28). A better 
understanding of risk factors for NP is critical to allow patients to 
have appropriate expectations of TKA. Previous studies reported 
that gender and age did not predict the development of NP 
after TKA (22,23). Some studies showed that marital status, 
educational level and occupation may play roles in pain after 
TKA (26,27). Another study showed that age and obesity do 
not have a negative impact on pain after TKA (24). In our study, 
there was no difference in age, BMI, educational level, marital 
status and job between groups. We consider that this may be a 
result of all of our patients were female and most of them being 
housewives and having a low level of education.
The association between the medical comorbidities and persistent 
pain after TKA has been investigated in the literatures (13,22). 
However, it is unknown which comorbidities are associated 
with NP after TKA. Heart disease, anxiety and depression were 

Table 1. Socio-demographic characteristics and clinical 
properties of the patients

Mean ± SD n (%)

Body mass index (kg/m2) 33.8±4.7 -

Age (year) 70.2±7.2 -

Work status 

Housewife - 81 (95.3)

Retired - 4 (4.7)

Educational status

Illiterate - 22 (25.9)

Primary school - 57 (67.1)

High school-university - 6 (7.1)

Time frame 5.4±3.8 -

Preop VAS 9.2±0.8 -

Post-op VAS 2.7±2.1 -

HADS 18.6±8.1 -

HADS scores

Depression 9.0±3.8 -

Anxiety 9.7±5.4 -

WOMAC scores - -

Pain 5.3±3.7 -

Physical function 27.2±10.9 -

PainDETECT Q scores 6.8±7.3 -

PDQ groups

Unlikely neuropathic pain - 62 (72.9) 

Possible neuropathic pain - 14 (16.5) 

Likely neuropathic pain - 9 (10.6)

SD: Standard deviation, VAS: Visual analog scale, HADS: The hospital anxiety 
and depression scale, WOMAC: Western Ontario and McMaster Universities 
osteoarthritis index, PDQ: PainDETECT questionnaire. Likely neuropathic 
pain (score ≥19), possible neuropathic pain (score ≥13 to ≤18), and unlikely 
neuropathic pain (score ≤12)
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Table 2. Demographic and clinical characteristics of patients based on PainDETECT scores

Unlikely NP (n=62)
Nociceptive group

Possible NP (n=14) Likely NP (n=9) p

Age (year) 70.72±6.93 69.21±8.49 68.88±7.65 0.16

Marital status

Maried 43 (69.4) 7 (50) 5 (55.6)
0.32

Widowed 19 (30.6) 7 (50) 4 (44.4)

BMI (kg/m2) 33.37±4.53 35.28±5.96 34.95±3.79 0.30

Educational status

Illiterate 13 (21) 6 (42.9) 3 (33.3)

0.43Primary school 44 (71) 7 (50) 6 (66.7) 

High school 5 (8) 1 (7.1) 0

Work status

Housewife 58 (93.5) 14 (100) 9 (100)
0.45

Retired 4 (6.5) - -

ROM flexion 102.33±16.78 103.92±12.27 92.77±13.48 0.12

Time after arthroplasty (year) 5.2±3.72 7.21±4.11 4.7±3.88 0.63

Preop VAS 9.16±0.83 9.71±0.61 9.55±1.01 0.28

Post-op VAS 1.9±1.46 4.2±1.58 5.77±1.56 0.63

Comorbidites

Diabetes mellitus 22 (35.5) 7 (50) 2 (22.2) 0.35

Hypertension 41 (66.1) 10 (71.4) 8 (88.9) 0.40

Thyroid disorders 19 (30.6) 1 (7.1) 2 (22.2) 0.18

Hearth disease 12 (19.4) 0 1 (11.1) 0.14

Chronic obstructive
pulmonary disease

7 (11.3) 1 (7.1) 1 (11.1) 1

WOMAC pain 3.83±2.80 9.21±3.49 9±9.44 <0.001a,b

WOMAC physical function 23.88±9.6 32.52±8.96 41.88±6.37 <0.001a,b

HAD total 16.87±7.24 20.57±8.17 27.66±8.3 <0.001b

HAD depression 8.04±3.44 10.42±2.95 13.44±3.84 <0.001b

HAD anxiety 8.83±4.92 10.21±6 15.11±5.08 0.004b

aSignificant differences between possible NP group and unlikely NP group, bsignificant differences between likely NP group and unlikely NP group. BMI: Body mass index, 
ROM: Range of motion, HAD: The hospital anxiety and depression, WOMAC: Western Ontario and McMaster Universities osteoarthritis index, VAS: Visual analog scale, 
NP: Neuropathic pain

Table 3. The regression analysis with PainDETECT scores

Unstandardized coefficients
standard error

95% CI

B p Lower Upper

-21.323 0.013  -38.038  -4.609

Age -0.022 0.772 -0.173 0.129

Time after arthroplasty -0.318 0.033 -0.609 -0.027

Preop VAS 2.015 0.004  0.676 3.355

HAD depression 0.438 0.021  0.067 0.810

HAD anxiety -0.110 0.370 -0.353 0.133

WOMAC pain 0.915 0.000 0.532 1.297

WOMAC physical function 0.182 0.007 0.052 0.311

CI: Confidence interval, HAD: The hospital anxiety and depression, WOMAC: Western Ontario and McMaster Universities osteoarthritis index, VAS: Visual analog scale
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reported as risk factors for persistant pain after TKA in the 
study of Singh and Lewallen (13). Depression has been reported 
to affect the pain after TKA in several studies (22,23,28,29). 
But Philips et al. (7) did not find any significant influence of 
depression on persistant pain in their study. Although there was 
no association between comorbidities and NP after TKA in the 
study of Helen Razmjou, they found that the NP group had higher 
levels of depression in their study (22). Consistent with this study 
we found that depression was associated with NP after TKA, but 
we didn’t find any correlation between other comorbidities and 
NP in the TKA patients. According to these findings,we consider 
that depression may be a risk factor for NP after TKA, can set the 
scene for chronic pain and should be identified and treated. The 
effect of other comorbidities on NP after TKA requires further 
examination. Previous studies showed that patients with NP after 
TKA reported higher levels of pain and physical dysfunction as 
measured by domains of the WOMAC (22,23). Our results are 
consistent with these studies in terms of the relation between NP 
and increased severity of pain and physical dysfunction after TKA.

Study Limitations

Our study has some limitations. First, all of our patients were 
female and sample size was small. The results may be different 
in larger sample size with male patients. Second, TKA were 
undertaken by different surgeons and the complications after 
TKA were not controlled. These parameters may effect the 
evaluation of pain. And another limitation was the lack of control 
group who do not have any pain after TKA. Further research 
using a larger sample size with control group is suggested.

Conclusion

Our findings highlight the importance of an assessment of NP 
after TKA. NP was related to preoperative pain and depression. 
Patients reporting NP showed increased severity of pain and 
decreased physical function. Therefore, the presence of NP in 
the TKA patients should be considered and assosiated factors 
should be evaluated. Once it is determined, appropriate 
intervention strategies for NP should be incorporated in the 
treatment of persistent pain after TKA.
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