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ABSTRACT

Background: A considerable proportion of patients warranting total knee arthroplasty (TKA)
have night pain, neuropathic pain, and/or depressive disorder, which may not be resolved by
TKA. This prospective, longitudinal cohort study aimed to document the prevalence of night
pain, neuropathic pain, and depressive disorder in patients with advanced knee osteoarthritis
undergoing TKA and to determine whether the specific coexisting pain and/or disorder at the
time of TKA adversely affected postoperative outcomes.

Methods: In this study, 148 patients undergoing TKA were longitudinally evaluated. The
presence of night pain, neuropathic pain (determined using Douleur Neuropathique 4
[DN4]) and depressive disorder (determined using the Patient Health Questionnaire-9
[PHQ-9]) was determined before and 6 weeks, 3 months and 1 year after TKA. In addition,
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) and EuroQol-5
Dimension (EQ-5D) scores were assessed before and 1 year after TKA. Potential associations
of night pain, neuropathic pain, and/or depressive disorder with pre- and postoperative
WOMAC and EQ-5D scores were examined in subgroup analyses.

Results: Preoperatively, 72% (n = 106) of patients reported night pain, and the prevalences
of neuropathic pain and depressive disorder were 15% and 17%, respectively. Preoperatively,
compared with patients without night pain, those with night pain had significantly poorer
preoperative WOMAC scores, but no significant difference was seen between groups 1 year
after TKA. Preoperatively, the WOMAC, EQ-5D, and EQ-5D health scores of patients with
neuropathic pain were not significantly different from those of patients without neuropathic
pain, and there was no difference in clinical outcome scores 1 year after TKA between these
groups. Preoperatively, the patients with depressive disorder showed significantly poorer
preoperative WOMAC, EQ-5D, and EQ-5D health scores than those without depressive
disorder, but no significant differences in scores were observed 1 year after TKA between
these groups.
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Conclusion: This study revealed a considerable prevalence of night pain, neuropathic pain,
and depressive disorder in patients undergoing TKA and that patients with these specific
conditions reported poorer functional and quality of life scores preoperatively. However,
such adverse effects disappeared after TKA. Our study findings suggest that TKA can provide
satisfactory outcomes for patients with these specific conditions.

Keywords: Night Pain; Neuropathic Pain; Depressive Disorder; Total Knee Arthroplasty;
Clinical Outcome

INTRODUCTION

Total knee arthroplasty (TKA) is an established modality to improve pain and functioning
in patients with severe knee osteoarthritis (OA).1:2 Despite advances in surgical techniques,
postoperative management strategies, and prostheses, a considerable number of patients
still complain of discomfort after TKA; several studies found that up to 20% of patients
report disappointing results after TKA although no major problems are present from the
surgeon’s perspective.2-8

It is our anecdotal experience that a considerable proportion of patients have night pain

and sleep disturbances after TKA. Several studies have shown an association between sleep
deprivation and increased pain sensitivity.913 In one report, approximately 81% of patients
with knee and hip OA experienced night pain.4 Gong et al.15 demonstrated that a good sleep
quality group showed faster recovery than a control group in the early period after TKA.
However, to the best of our knowledge, there are no studies on the prevalence of night pain
and sleep disorders after TKA or on whether the presence of night pain affects outcomes even
ayear after TKA.

The nature of neuropathic pain in OA patients warranting TKA is another concern. The
contribution of neuropathic natural pain in OA has been reported in previous studies.1619
More than 20% of patients with knee or hip OA showed pain scores in the neuropathic range
before total joint arthroplasty.20,2l Whether the presence of neuropathic pain before surgery
adversely affects the outcome after TKA surgery is controversial. A recent study reported that
patients with high preoperative neuropathic pain scores had higher pain visual analogue
scale (VAS) scores at 6 months postoperatively than those with low preoperative neuropathic
pain scores.22 On the other hand, there are reports that preoperative neuropathic pain scores
had no significant effect on postoperative pain VAS scores.23,24

In addition, surgeons are concerned and anticipate poor postoperative outcomes for patients
with depressive disorder or other psychiatric disorders. Whether depression adversely affects
clinical outcomes after TKA is controversial. Some studies show that depression is one of
the factors significantly related to negative outcomes.$:25,:26 Pérez-Prieto et al.2” revealed that
patients with depression had poorer pain scores and clinical results before and after TKA
than patients without depression. However, they showed that the net changes in clinical
outcome scores were not significantly different and that patient satisfaction was similar.2”
Rice et al.28 showed that depression was not a statistically significant variable of persistent
postoperative pain predictors.
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This prospective, longitudinal cohort study aimed to 1) document the prevalence of

night pain, neuropathic pain, and depressive disorder in patients with advanced knee OA
undergoing TKA and 2) determine whether the specific coexisting pain and/or disorder at the
time of TKA adversely affected postoperative outcomes.

METHODS

Study patients

Among the patients with Kellgren-Lawrence grade 3 or 4 advanced knee OA who complained
of persistent moderate to severe knee pain and dysfunction after at least 3 months of
conservative treatment, 174 patients undergoing TKA from January 2017 to January 2019 were
prospectively recruited and longitudinally evaluated for this study. The exclusion criteria
were as follows: 1) patients who had been diagnosed with knee arthritis other than primary
OA; 2) patients who did not agree to participate in the study; 3) patients who were unable to
complete questionnaires due to an inability to communicate; and 4) patients with serious
neurological or medical impairment.

Of the 174 patients enrolled in the study, 2 cancelled their surgeries and 24 patients were lost
during the follow-up periods of 6 weeks, 3 months and 1 year after surgery. Therefore, data
for a total 0f 148 patients were analysed. The demographic data of the patients, including age,
sex, height, weight, body mass index, and medical history, were collected.

Among the 148 patients, 16 (10.8%) were men, and 132 (89.2%) were women. The mean age
of the patients was 70.7 £ 5.3 years. In addition, only 2 patients reported that they had been
diagnosed with depressive disorder and were receiving psychiatric treatment.

Assessment of neuropathic pain

Neuropathic pain in patients was evaluated using Douleur Neuropathique 4 (DN4) before
TKA.29 DN4 consists of 4 questions containing 10 items. The total score is calculated as the
sum of the scores on the 10 items, and the cut-off value for neuropathic pain is a total score
of 4/10.30 However, only 8 out of 148 patients had preoperative DN4 scores of 4 or more; in
this study, the cut-off value for neuropathic pain was set at 3 points. In addition, patients’
neuropathic pain was evaluated at 6 weeks, 3 months, and 1 year after TKA.

Assessment of depressive disorder

Depressive disorder in patients was assessed by the Patient Health Questionnaire-9 (PHQ-9).
The questionnaire consists of 9 items to assess whether there have been any such problems in
the past two weeks. The total score is calculated as the sum of the scores on the 9 items; less
than 4 points indicates no depression, 5 to 9 points indicates mild depression, 10 to 14 points
indicates moderate depression, 15 to 19 points indicates moderate depression that needs
management, and 20 to 27 points indicates severe depression that requires active treatment.
Therefore, in this study, patients with PHQ-9 scores of 5 or more were determined to have a
depressive disorder. PHQ-9 scores were measured in the patients before the operation and at
6 weeks, 3 months and 1 year after TKA.

Assessment of night pain

The presence of night pain in patients was evaluated before and 6 weeks, 3 months, and 1 year
after TKA. Night pain was defined as pain around the knee experienced at night that could
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disturb the patient’s sleep. In patients with night pain, the severity of the pain was evaluated
using a 0 to 10 VAS.

Clinical outcome measurement

Clinical outcome was assessed using the Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC), EuroQol-5 Dimension (EQ-5D), and EQ-5D health scores
before and 1 year after TKA.

Outcome assessment
The prevalence of night pain, neuropathic pain, and depressive disorder was analysed in 148
patients before surgery and 6 weeks, 3 months, and 1 year after TKA.

Subgroup analysis was performed to compare the clinical outcome scores before and

after TKA. Patients were divided into two subgroups for each of the three categories: 1) a
preoperative night pain group and non-night pain group; 2) a preoperative neuropathic pain
group and nonneuropathic pain group; and 3) a preoperative depressive disorder group and
nondepressive disorder group.

Surgical technique and perioperative management protocol

Surgeries were performed by two experienced surgeons using the same surgical protocol. All
surgeries were performed using the medial parapatellar approach and mechanically aligned
TKA. All prostheses were posterior-stabilized implants with a fixed bearing system and were
fixed with cement.

In patients identified as having neuropathic pain and/or depressive disorder before surgery,
medications such as gabapentinoids or serotonin-norepinephrine reuptake inhibitors
(SNRIs) were administered after TKA. In addition, pregabalin was prescribed for night pain
after surgery, and sleeping pills were prescribed for patients complaining of severe sleep
disorders through consultation with psychiatrists.

Statistical analysis

Descriptive statistical analysis was performed, and data normality was evaluated using the
Kolmogorov-Smirnov test. To compare the differences in categorical variables between
subgroups, the chi-square and Fisher exact tests were employed. The differences in
continuous variables between the subgroups were analysed using independent t tests or

the Mann-Whitney U test when normality was not satisfied. All statistical analyses were
performed using SPSS software (version 25.0; IBM Corp., Armonk, NY, USA). Pvalues < 0.05
were considered statistically significant.

Sample size calculation was performed using G-power (version 3.1). To estimate the sample
size, a pilot study was conducted with 50 initially recruited patients. In the pilot study,
patients with preoperative night pain had a significantly poorer preoperative WOMAC

score by 10.6 points compared to patients without night pain. In addition, patients with
preoperative depressive disorder showed a significantly poorer preoperative WOMAC score
by 9.0 points than that of the nondepressive disorder group. Therefore, it was assumed that
the WOMAC score 1 year after TKA in the preoperative night pain group and preoperative
depressive disorder group would be poorer than each control group by a similar score
difference. The sample size for the two-independent sample #-test was calculated with a two-
tailed test, an alpha error of 0.05, and a power of 0.8. The calculated total sample size was 90
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patients and 108 patients for night pain and depressive disorder, respectively. Considering
the prevalence of neuropathic pain and depressive disorder in TKA patients reported in
previous studies and a dropout rate (including loss of follow-up) of approximately 20%, about
170 patients were recruited.

Ethics statement

This prospective longitudinal cohort study was approved by the local ethical committee in Seoul
Metropolitan Government-Seoul National University Boramae Medical Center (approval No.
26-2016-175), and all patients provided written informed consent before enrolment.

RESULTS

Prevalence of night pain, neuropathic pain, and depressive disorder

The proportion of patients who reported night pain before TKA was 71.6% (106 patients).
The prevalence of night pain was 46.6% until 3 months after surgery, but it decreased
significantly to 7.4% in the first year after TKA (Fig. 1A). When only patients with night pain
were analysed, the average night pain VAS score was 4.75 (range 1 to 10) before TKA but
gradually decreased after surgery, and the average night pain VAS score at 1 year after TKA
was 3.0 (range 1 to 5) (Fig. 1B).

The proportion of patients with neuropathic pain was 14.9% (22 patients) before TKA. The
prevalence of neuropathic pain increased to 53.3% at 6 weeks after TKA and then gradually
decreased to 14.2% at 1 year after TKA, slightly lower than before surgery (Fig. 2).

The prevalence of depressive disorder before TKA was 16.9% (25 patients). The percentage
of patients with depressive disorder increased to 23.0% at 6 weeks and decreased to 9.5% at 1
year after TKA (Fig. 2).

Pre
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3 months 1year Pre 6 weeks 3 months 1year

Fig. 1. Prevalence of night pain and the night pain VAS score in patients with night pain. (A) A significant number of patients showed night pain before TKA, and
approximately half of patients complained of night pain by 3 months after TKA. However, in most patients, night pain improved 1year after surgery. (B) Even in
patients with night pain after TKA, the mean pain VAS score was lower than that before surgery.

VAS = visual analogue scale, TKA = total knee arthroplasty.
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Fig. 2. Prevalence of neuropathic pain and depressive disorder. Approximately 14.9% patients showed neuropathic pain before TKA. The prevalence of
neuropathic pain increased to 53.3% at 6 weeks after TKA and then gradually decreased to the previous level at 1year after TKA. The prevalence of depressive
disorder before TKA was 16.9% and decreased to 9.5% at 1 year after TKA.

TKA = total knee arthroplasty.
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Subgroup analysis 1: Preoperative night pain group vs. non-night pain group
Among the 148 patients, 106 (71.6%) and 42 (28.4%) patients were classified into the
preoperative night pain group and preoperative non-night pain group, respectively.
Compared with the patients without night pain preoperatively, the patients with preoperative
night pain had significantly poorer preoperative WOMAC scores. However, there was no
significant difference between the two groups in WOMAC scores at 1 year after TKA. In
addition, there was no statistically significant difference in EQ-5D and EQ-5D health scores
between the two groups before and 1 year after TKA (Table 1).

Subgroup analysis 2: Preoperative neuropathic pain group vs. nonneuropathic
pain group

Of the 148 patients, 22 (14.9%) were classified into the neuropathic pain group, and 126
(85.1%) were classified into the nonneuropathic pain group. The preoperative WOMAC score
in the neuropathic pain group was poorer than that in the nonneuropathic pain group, but
the difference was not statistically significant. There was no difference between the two
groups in any other clinical scores before and 1 year after surgery (Table 2).

Table 1. Comparison between the preoperative non-night pain group and the night pain group

Variables Non-night pain group (n =42)  Night pain group (n = 106) P value
Patient demographic characteristics
Age 72.40 = 4.84 70.06 = 5.39 0.015"
Sex (female) 32(76.2) 100 (94.3) 0.003"
BMI 26.98 = 2.96 27.31+ 3.94 0.573
Preoperative clinical scores
WOMAC 28.50 + 12.20 37.79 £ 10.55 <0.001""
EQ-5D 8.60+ 1.06 8.74 + 1.06 0.469
EQ-5D health 76.31 +15.02 74.48 +12.82 0.458
1-year postoperative clinical scores
WOMAC 10.55+ 11.44 11.60 = 10.92 0.601
EQ-5D 6.07 = 1.42 6.44 = 1.59 0.188
EQ-5D health 75.36 £13.90 74.95+13.28 0.869

Values are presented as mean + standard deviation or number (%o).
BMI = body mass index, WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index, EQ-5D =
EuroQol-5 Dimension.

xkx

“P<0.05, P <0.01, ""P < 0.001.
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Table 2. Comparison between the preoperative nonneuropathic pain group and the neuropathic pain group

Variables Nonneuropathic pain group Neuropathic pain group Pvalue
(n=126) (n=292)
Patient demographic characteristics
Age 71.26 + 4.92 67.64 + 6.56 0.003"
Sex (female) 110 (87.3) 29 (100.0) 0.130
BMI 27.24 = 3.50 27.09 = 4.66 0.693
Preoperative clinical scores
WOMAC 34.13+11.91 39.05 +9.69 0.061
EQ-5D 8.71+1.01 8.64 £ 1.33 0.984
EQ-5D health 74.76 +13.61 76.36+12.74 0.813
1-year postoperative clinical scores
WOMAC 11.82+11.28 8.36 £ 9.24 0.208
EQ-5D 6.37 +1.60 6.18+1.18 0.901
EQ-5D health 75.12+13.86 74.77 +10.74 0.606

Values are presented as mean + standard deviation or number (%).

BMI = body mass index, WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index, EQ-5D =
EuroQol-5 Dimension.

P <0.01.

Subgroup analysis 3: Preoperative depressive disorder group vs. nondepressive
disorder group

Of the 148 patients, 25 (16.9%) and 123 (83.1%) were classified into the preoperative
depressive disorder group and the nondepressive disorder group, respectively. The patients in
the depressive disorder group showed significantly poorer preoperative WOMAC, EQ-5D, and
EQ-5D health scores than the patients in the nondepressive disorder group, but there were no
significant differences in these scores between these groups at 1 year after TKA (Table 3).

DISCUSSION

This study revealed a considerable prevalence of night pain, neuropathic pain, and depressive
disorder in patients undergoing TKA and found that patients with these specific conditions
reported poorer functional outcome scores and health-related quality of life (HRQOL) scores
preoperatively. However, there was no difference in functional outcome scores and HRQOL
scores after TKA between the groups with and without the preoperative coexisting conditions.

Table 3. Comparison between the preoperative nondepressive disorder group and the depressive disorder group

Variables Nondepressive disorder group Depressive disorder group Pvalue
(n=123) (n=25)
Patient demographic characteristics
Age 70.89 + 5.41 69.88 + 4.94 0.388
Sex (female) 107 (87.0) 25 (100.0) 0.075
BMI 27.35+ 3.52 26.56 = 4.37 0.207
Preoperative clinical scores
WOMAC 33.59+11.19 41.12+12.41 0.003™
EQ-5D 8.59 + 1.05 9.20 + 1.00 0.009™
EQ-5D health 75.81+13.68 71.00+11.73 0.043"
1-year postoperative clinical scores
WOMAC 11.73£11.35 9.20£9.31 0.385
EQ-5D 6.37 £ 1.56 6.16 = 1.52 0.515
EQ-5D health 74.96 + 13.75 75.60 + 11.84 0.846

Values are presented as mean + standard deviation or number (%o).

BMI = body mass index, WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index, EQ-5D =
EuroQol-5 Dimension.

"P<0.05, "P<0.01.
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Night pain is the most common problem that patients complain of before and after TKA,
and this problem has yet to be resolved. When night pain and the accompanying sleep
disturbances improve after TKA is still unknown and controversial. In our study cohort,
71.6% of patients complained of night pain before TKA, which is well matched with the study
of Sasaki et al.,31 in which 75% of patients with Kellgren-Lawrence grade 4 OA complained
of night pain. Although sleep disturbances were not evaluated in our study, nearly half of the
patients complained of night pain up to 3 months after surgery, and the results showed that
most of these disturbances improved at 1 year after surgery. In addition, the severity of pain
was reduced in patients who still had night pain after TKA. Previous studies did not directly
assess night pain, but they reported that sleep disturbances were worse or not significantly
different in the early postoperative period (4.7 + 2.0 weeks or 6 weeks) but significantly
improved in the late postoperative period (3, 6 or 10 months) compared with before
surgery.32-34 These results seem to be consistent with our results.

In a subgroup analysis, the preoperative functional outcome score was poorer in the night
pain group than in the non-night pain group, but at 1 year after surgery, both the clinical
outcome and quality of life score were not significantly different from those of the preoperative
non-night pain group. These results are consistent with the report that TKA improves both
pain and sleep quality.34,35 Although there was also a paper that showed that poor sleep
quality before surgery affects postoperative pain and functioning, it was shown that poor
preoperative sleep quality had no significant correlation with the clinical outcome at 2 weeks
or more after TKA surgery.3¢ Based on our results, we can inform patients who complain of
night pain before and after surgery that night pain will decrease after 3 months and that such
preoperative night pain will not worsen the long-term outcome. However, how to alleviate
night pain after TKA has not yet been established. Gong et al.15 reported that postoperative
administration of zolpidem reduced postoperative night pain and increased postoperative
satisfaction; however, this study showed results only up to 2 weeks after surgery, so further
studies are needed. Other studies have reported that gabapentin was effective in the treatment
of insomnia in various medical conditions,3%38 but further studies are needed to determine
whether gabapentin is effective in relieving pain after orthopaedic surgery.

Neuropathic pain was seen in approximately 15% of patients before surgery, appeared

in almost half of patients at 6 weeks and 3 months after surgery, and decreased to a level
similar to that before surgery at 1 year after surgery. In our study cohort, all patients with
preoperative neuropathic pain were female. A higher rate of neuropathic pain in women

than in men has already been reported.20 In addition, it is thought that this result in our
cohort was due to the proportion of men being significantly small. However, the percentage
of patients with neuropathic pain is lower than that reported in a systematic review (by
approximately 23%) that evaluated the prevalence of neuropathic pain in patients with knee
and hip OA.21,22,24 The cause of these results is the difference in the questionnaire used to
evaluate neuropathic pain, and there may be demographic differences in the study group.

In particular, our cohort was composed of patients who decided on TKA, and patients with
severe pain of neuropathic nature may have been excluded from the decision-making process
to undergo TKA. From 6 weeks to 3 months after surgery, it is thought that the number of
patients with high DN4 scores increased due to symptoms such as tingling, pins and needles,
surgical wound itching, and the numbness of the lateral side of the knee. When surgical
wound recovery was complete, DN4 scores seemed to return to the previous level.

https://doi.org/10.3346/jkms.2022.37.e309 8/12
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In one study, patients with neuropathic pain were reported to have worse postoperative
results,22 but our study adds strength to the evidence that patients with preoperative
neuropathic pain do not show poorer results after TKA.23,24 Many studies have reported that
preoperative central sensitization or widespread pain sensitization is associated with chronic
pain or dissatisfaction after TKA.22:39,40 However, it is thought that it is difficult to conclude
that a person has sensitization to pain simply by showing pain of a neuropathic nature,
especially when using DN4, which does not evaluate the severity of neuropathic nature pain.

The prevalence of depressive disorder before TKA was 16.9% and decreased to 9.5% at 1 year
after TKA. The prevalence of depression before TKA surgery differs from study to study,
ranging from 10% to 27.9%.26,27,41-44 This difference is thought to be due to differences in the
demographic characteristics of the study groups and in the tools used to evaluate depression.
However, in several studies, similar to the results of our study, depression tended to improve
after TKA surgery, although not completely.26:41,44,45 Therefore, it is thought that the pain
and dysfunction caused by knee OA act as causes of depression. Therefore, in some patients
with depression before surgery, knee pain and dysfunction as well as depression may be
improved through TKA.

A number of papers have suggested that pre- and postoperative functional outcome scores
and HRQOL scores are poorer in patients with preoperative depression than in those without
depression.25,2%42,46,47 However, some papers report that the net change in the outcome
improvement itself is no different between the groups with and without depression2741,48
and that there is no difference in satisfaction.26,2443 In addition, some studies have reported
that depression is not included as a predictor of persistent postoperative pain or poor
outcome.2849 Among the results of our study, the poor preoperative functional outcome
scores and HRQOL scores in the group with preoperative depression were consistent

with those in previous reports. However, there was no significant difference in functional
outcome scores and HRQOL scores in the groups with and without preoperative depression
1year after TKA. This result differs from those of previous papers in that the net change

in the outcome score was larger in the group with depression. These results may be due to
drug administration, such as SNRIs, or active cooperative treatment with psychiatrists in
patients with depression. However, in a recent study, there was no difference in postoperative
outcomes between the treated group and the untreated group in patients with depression,42
so further studies are thought to be needed.

This study has several limitations. First, although the total sample size of our study was not
small, the numbers of patients with preoperative neuropathic pain or depressive disorder
were relatively small. However, the sample size was sufficient to reject the hypothesis

that differences in clinical outcome scores at 1 year after TKA were maintained between
subgroups. Second, the patient group was recruited from only a single institution in one
country, and the proportion of women was overwhelmingly high. Third, DN4 was used as

a tool to evaluate neuropathic pain, and central sensitization was not directly evaluated. In
addition, the cut-off value for neuropathic pain was set at 3 points because only 8 patients
had preoperative DN4 scores of 4 or more. Since there were few patients with very high
DN4 scores in our cohort, additional studies on patients with neuropathic pain of various
severities are needed. Fourth, because this study was not a randomized controlled trial,
there is a limitation that all drugs taken by patients were not controlled equally. Appropriate
medications were additionally administered according to the patient's complaint. Because
this is what happens in real practice, full control over the drug was not considered necessary.
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In conclusion, this study revealed a considerable prevalence of night pain, neuropathic pain,
and depressive disorder in patients undergoing TKA and found that patients with these specific
conditions reported poorer functional and quality of life scores preoperatively. However, such
adverse effects disappeared at 1 year after TKA. The findings of our study suggest that TKA can
provide satisfactory outcomes for patients with preoperative night pain, neuropathic pain, or
depressive disorder, equivalent to those for patients without these conditions.
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