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Purpose: Pain caused by osteoarthritis is primarily nociceptive pain; however, it is considered that a component
of this pain is due to neuropathic pain (NP). We investigated the effects of total hip arthroplasty (THA) in
patients with NP diagnosed by the PanDETECT questionnaire.

Materialsand M ethods One hundred sixty-three hips (161 patients) were evaluated. All patients were asked to
complete the PANDETECT questionnaire based on their experience with NP, and clinical scores were evaluated
using the Japanese Orthopaedic Association (JOA) Hip Score before and after THA.

Results: The patients of 24.5% reported NP before THA; 5.5% reported NP 2 months after THA. Prior to THA,
there was no significant correlation between the PAiNDETECT score and the radiographic severity; however,
there was a significant correlation between the PAinNDETECT score and JOA score. NP at 2 months after THA
was not significantly correlated with pain scores at 1 week after THA; however, a significant correlation was
observed between the preoperative pain score and NP at 2 months after THA.

Conclusion: THA was useful for relieving nociceptive pain and for relieving NP in patients with hip
osteoarthritis. Preoperative pain was a risk factor for NP after THA. Controlling preoperative pain may be

effective for reducing postoperative NP
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INTRODUCTION

Osteoarthritis, which refers to a clinical syndrome of
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joint pain accompanied by various degrees of functional
limitation and reduced quality of life, isamajor cause of
pain and disability that affects patients’ quality of life
and activities of daily living. It is the most common
muscul oskeletal disorder®.

Pain is classified into two types: nociceptive pain and
neuropathic pain (NP). Nociceptive pain, such as the pain
associated with osteoarthritis, results from the continuous
stimulation of nociceptors caused by chronic inflammation.
NP is generated by either damage to, or dysfunction of, the
nervous system??. There have been severa reports of NP
in osteoarthritis®; three described the relationship between
osteoarthritis-related pain and the prevalence of NP
diagnosed by the PainDETECT (PD)® in patients with
osteoarthritis of the knee or hip joint. Pain with an NP
component was reported in 18.5% to 34% of patients with
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osteoarthritis of the knee or hip joint®.

Tota hip arthroplasty (THA) has been used to relieve hip
pain and improve hip function in many patients since it
was first introduced by Sir John Charnley®. Of note, there
have been no reports on the effects of THA in patients with
NP. Therefore, this study aimed to investigate the effects
of THA in patients with NP diagnosed based on the PD
score.

MATERIALS AND METHODS

The study protocol adhered to the ethical guidelines of the
1975 Declaration of Helsinki, and the study was approved
by the indtitutiond review board of our ingtitution (approva
number, 2016-09-09). All patients provided written informed
consent before participating in this study. Between April
2007 and December 2007, we performed 354 consecutive
cementless THA procedures in our hospital. We excluded
52 hips (49 patients) in which THA with subtrochanteric
osteotomy™® or revison THA was performed. The remaining

| 354 hips in 333 patients |

THA wit subtrochanteric osteotomy

sl | Revision THA
52 hips in 49 patients

\4
302 hips in 284 patients |

> Did not completed questionnaire
40 hips in 33 patients

A 4

Before THA
262 hips in 251 patients

> Not completed questionnaire
26 hips in 25 patients

One week after THA
236 hips in 226 patients

— Not completed questionnaire
l 73 hips in 65 patients

Two months after THA
163 hips in 161 patients

Fig. 1. Patient selection flowchart.
THA: total hip arthroplasty.
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302 hips (284 patients) were included in this study. Finaly,
163 hips (161 patients; men [n=23], women [n=140]) who
completed the questionnaire were enrolled in the study
(Fig. 1). The mean age at the time of THA was 61.3 years,
and the cause of hip joint pain was developmentd dysplasia
of the hip joint in 74.2% of patients. All hips were classfied
as Kellgren-Lawrence (KL) grade™ 2, 3, or 4 according
to radiographic findings. No hips were classified as KL
grades 0 or 1. In 92.6% of the cases, osteoarthritis of the
hip joint was the principal disease that led to surgery
(Table 1).

All operations were performed under spina anesthesia
Flurbiprofen axetil, diclofenac sodium, pentazocine, and
loxoprofen sodium were used at the attending physician’'s
discretion. Patients were allowed to stand and walk with
full weight bearing 2 days postoperatively.

Hips were evaluated preoperatively using the Japanese
Orthopaedic Association (JOA) Hip Score®. The JOA score
covers four categories using a 100-point scale: pain (40
points), range of motion (20 points), walking ability (20
points), and activities of daily living (20 points). The patients
were asked to complete the PD questionnaire based on their
self-assessment of NP. The PD® was devel oped as a self-
administered psychometric questionnaire to distinguish NP

Table 1. Patients’ Characteristics

Characteristic Data
Total, patient/hip 161/163
Sex (Male), patient/hip 23/23
Female 140/138
Age (yr) 61.3£11.4 (22-88)
Pain duration (mo) 77.31+95.8 (1-456)
Diagnosis*
Developmental dysplasia of
the hip joint 121 (74.2)
Primary osteoarthritis 15( 9.2)
After osteotomy 9( 5.5)
Osteonecrosis 4( 2.5)
Trauma 3( 1.8)
Perthes 3( 1.8)
Others 8( 4.9)
KL grade*
Grade 0 0(0)
Grade 1 0(0)
Grade 2 2(1.2)
Grade 3 18 (11.0)
Grade 4 143 (87.7)

Values are presented as number only, meantstandard
deviation (range), or number (%).

KL: Kellgren-Lawrence.

* Number of hips.
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from non-NP among people with chronic low back pain. It
is comprised of three components that evaluate: i) pain
quality (n=7 components), i) pain pattern (n=1 component),
and iii) pain radiation (n=1 component), which al contribute
to an aggregate score (range, —1 to 38). The PD has been
validated against expert physicians diagnoses of NP in
peaple with various chronic pain conditions, including typica
NP or typical non-NP conditions. Its overall sensitivity,
specificity, and positive predictive values using a cut-off
score of 19 (NP symptoms > 19), are 85%, 80%, and 83%,
respectively. The numerical rating scale (NRS) was used
to evaluate pain at three time pointsin all patients: i) pain
at the entry point, ii) the most severe pain during the
subsequent 4 weeks, and iii) average pain during the 4
weeks. Patients were divided into three groups based on
the total score: i) >19 (NP was likely), ii) 13 to 18 (NP
was possible), iii) <12 (NP was unlikely). The PD was
used to evaluate NP before and at 2 months after THA.

At 2 months postoperatively, al subjects were divided
into two groups; the nociceptive pain group and the NP
group. The NP group included patients with likely and
possible NP.

Numerical data are expressed as the mean= standard
deviation. Statistical analyses were conducted using SPSS
for Windows (version 22; IBM Corp., Armonk, NY, USA).
The Student t-test, paired t-test, x2 test, and Pearson’'s
product moment test were used as appropriate. The P-
values less than 0.05 were considered to indicate stetistical
significance.

P<0.01
(NRS) — (NRS)
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RESULTS

Significant differences were observed in the numerical
rating scale score for pain at the entry point, the most severe
pain during the past 4 weeks, and average pain during the
past 4 weeks between before THA and 2 months after THA
(all P<0.01, Fig. 2). Based on the PD scores, possible or
likely NP was detected in 24.5% of the patients before
THA and in 5.5% of the patients at 2 months after THA
(P<0.01). Zero hips classified as KL grade 3 and 11 hips
classfied asKL grade 4 had likely NP before THA, whereas
1 hip classified as KL grade 3 and 2 hips classified as KL
grade 4 had likely NP a 2 months after THA. Before THA,
significant associations were observed between the PD
score and all pain scores (all P<0.01, Fig. 3). Significant
associations were observed between the PD score at 2
months after THA and al pain scores before THA, with the
exception of the pain item in the JOA score before THA
(all P<0.01, Fig. 3). Among the hips with possible or likely
NP at 2 months after THA (n=9), 4 had unlikely NP before
THA, 4 had possible NP before THA, and 1 hip had likely
NP before THA. None of the hips showed deterioration
from unlikely NP before THA to likely NP at 2 months
after THA (Fig. 4). There was no significant difference
in the pain score at the entry point at 1 week after THA
between the patients with and without NP a 2 months after
THA. Among the patients with NP (NP group [n=9]; men
[n=2], women [n=7]) and without NP (nociceptive pain
group [n=154]; men [n=21], women [n=133]) a 2 months
after THA, all pain scores according to the PD showed
significant differences compared to the scores before THA

P<0.01

Average pain during 4 weeks

o =+~ NN W s O N @

2 months after
operation

Before
operation

2 months after
operation

Fig. 2. Pain scores of study participants. The error bars indicate standard deviations.

NRS: numerical rating scale.
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(entry point, P<0.05; most severe pain during 4 weeks,
P<0.01; and average pain during 4 weeks, P<0.01; Fig. 5).

DISCUSSION

Osteoarthritis, the most common musculoskeletd disorder,
leads to various clinical syndromes, including joint pain
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accompanied by varying degrees of functional limitation,
which affects patient’s quality of life. In addition to affecting
at least 50% of the elderly population, osteoarthritis can

affect younger individuals®.

Osteoarthritic-related pain is believed to be nociceptive
pain caused by joint inflammation. Thisinflammeation causes
sensitization of the periphera nerve terminals, leading to
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Fig. 3. The relationship between the PainDETECT scores before or 2 months postoperatively and the factors preoperatively.
KL: Kellgren-Lawrence, NRS: numerical rating scale, JOA: Japanese Orthopaedic Association, ROM: range of motion, ADL:

activities of daily living.
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2 months after operation

Unlikely NP Possible NP Likely NP

119 4

Unlikely NP

Before operarion
Possible NP
5

10

Likely NP

Fig. 4. Patient factors before total hip arthroplasty (THA) in
the neuropathic and nociceptive pain groups at 2 months
after THA.

NP: neuropathic pain.

changesin joint nociceptors and the activation of nociceptive
processing in the spinal cord, brain stem, and thalamocortical
system®?. However, severa studies have suggested the
existence of a neuropathic component in ostecarthritis pain’.
A decrease in the amount of joint fluid and the destruction
of the osteochondra junction may induce injury to the nerve
endings in this areain the late stage of osteoarthritis®.

The mechanism by which NP develops in osteoarthritis
isinferred based on the two following hypotheses. First,
the nerve innervating the subchondral bone is damaged
because of the weight-bearing surface in the late stage of
osteoarthritis, or because the synovium produces joint
fluidwhich stimulates the free nerve endings in the synovium.
Second, adecreasein the amount of joint fluid and destruction
of the osteochondra junction may induce injury to the nerve
endingsin thisareain the late stage of osteoarthritis?. It has
been observed that NP is more severe than nociceptive pain,
and it disturbs patients quality of life to a greater extent™.
Furthermore, NP often shows a chronic course and tends
to be difficult to cure because it is correlated with central
sensitization'¥. Among patients with shoulder impingement
syndrome, those with high preoperative levels of centra
sengtization-often induced by NP-showed poor postoperdtive
outcomes®.

In aprevious report using the PD questionnaire, 23% of
patients with osteoarthritis of the hip joint were found to

230

have NP, compared with 21% to 28% of patients with
osteoarthritis of the knee joint®®*9. Herein, NP was detected
in 24.5% of the patients with osteoarthritis of the hip joint,
and NP measured by the PD questionnaire tended to be
more severe than nociceptive pain, which isin line with
findings of previous reports™®. There was no significant
correlation between the PD score and severity of odteoarthritis
on radiographs in patients with osteoarthritis of the hip
joint, which is again in line with the results of a previous
study. Osteoarthritis-related pain is complex, asit is affected
by locd factors and activation of the central pain-processing
pathway?; thus, it is not always possible to evaluate
osteoarthritis based on the severity of radiographic findings
alone.

To the best of our knowledge, this is the first study to
investigate changes in the PD score between before and
after THA. So-called chronic post-surgical pain (CPSP) or
severe persistent post-surgical pain (PPP) is considered
to be an inevitable surgical complication®”; CPSP was
reported to affect 12% of patients who underwent THA
in a previous study*®. The risk factors for CPSP and PPP
include preoperative and postoperative severe pain'?. In
our study, there was a significant difference in pain scores
before THA between the nociceptive pain and NP groups.
However, inthe pain scores at 1 week after THA, no significant
differences were observed between the nociceptive pain
and NP groups at 2 months after THA. We believe that the
PD score and postoperdive pain scores were not sgnificantly
different because the severity of pain at 1 week after THA
was significantly lower than that before THA. Theincidence
of CPSP or PPP islower in patients undergoing THA than
in those undergoing other operations™. Even so, the results
suggest that pain control before THA is important for
preventing postoperative PD.

There are some guiddines concerning the pharmacologica
management of NP*2, |n these guidelines, pregabalin and
gabapentin are recommended as first-line drugs. When
treatment for nociceptive pain is unsuccessful, treatment
for NP should be considered, even in patients with
osteoarthritis of the hip joint, where the pain is believed
to be largely nociceptive in nature.

The present study has severd limitations. Firgt, the follow-
up period in the current study (2 months postoperatively)
does not conform to the criteria for assessing CPSP or PPP,
according to which “the pain should be of at least 3to 6
months duration and significantly affect the quality of
life"®. Second, the PD was developed as a sdf-administered
psychometric questionnaire to distinguish NP from non-

www.hipandpelvis.or.kr
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Fig. 5. The patient factors before total hip arthroplasty (THA) in the nociceptive and neuropathic pain group at 2 months after THA.
KL: Kellgren-Lawrence, NRS: numerical rating scale, JOA: Japanese Orthopaedic Association, ROM: range of motion, ADL:

activities of daily living.
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NP among people with chronic low back pain®; thus, its
suitability for assessing other forms of pain has not been
validated. Third, the NP examined in this study did not
exclude the NP originating from other diseases (e.g., spind
diseases or metabolic diseases). Further studies are therefore
needed to validate the use of the PD for pain assessment in
patients with osteoarthritis.

CONCLUSION

The PD identified NP in 24.5% (likely and possible NP)
of our patients with osteoarthritis of the hip joint before
THA. After THA, the proportion of patients with NP
significantly decreased to 5.5%. This indicates that THA
isuseful for relieving nociceptive pain and for relieving NP
in patients with hip osteoarthritis. A “high” preoperative
pain score was a risk factor for NP after THA. Thus,
controlling preoperative pain may be effective at reducing
postoperative NP. Obtaining a deeper understanding of
the existence of NP is important for treating osteoarthritis
of the hip joint.
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