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Chronic Pain and Health Related Quality of Life
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ABSTRACT

Objective: To assess chronic pain prevalence, health related quality of life (HRQOL), and factors associated with HRQOL in patients
at least one year after total knee arthrosplasty (TKA).

Study Design: Descriptive study.

Place and Duration of Study: Sancaktepe Martyr Prof. Dr. Ilhan Varank Education and Training Hospital, between June 2019 and
June 2021.

Methodology: Patients, who had undergone elective TKA operation for the first time were included in the study. The identified
patients were contacted by phone and asked to complete questionnaires including short form 12 version 2 (SF-12 v2) for HRQOL,
having components, physical (PCS) and mental health score (MCS). Demographic and perioperative data were collected by
reviewing the patients’ medical records retrospectively.

Results: Of the 122 selected patients, 105 (86%) patients accepted to take survey via telephone. According to MCS scores, all
patients showed good mental health. Patients were classified according to their PCS; into low HRQOL (Group L, n=42) and high
HRQOL (Group H, n=63). Six percent of patients had chronic pain and 60% had high HRQOL after TKA. Age, body mass index (BMI),
and chronic obstructive pulmonary disease (COPD) were significantly higher in Group L. Postoperative numerical rating scale (NRS,
p=0.007) and dolour neuropathic pain score (DN4, p=0.002) were significantly different between both groups.

Conclusion: Older age, high BMI, COPD, postoperative chronic pain, and postoperative neuropathic pain were associated with

HRQOL after TKA.
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INTRODUCTION

Osteoarthritis is a chronic disease caused by the defect of the
synovial joint resulting from multiple factors including meniscal
damage, lossofarticularcartilage, ligamentous laxity or subchon-
dral bone changes. Total knee arthroplasty (TKA) is generally
performed in end-stage knee osteoarthritis patients when drug,
non-drug, and topical treatments or intra-articular injections fail.
Inthe US, TKA is one of the most common orthopaedic surgeries,
with over 700,000 procedures and increasing in the coming
decades.”

Severe painis one of the reasons for TKA in patients with end-stage
knee osteoarthritis." In the literature, it has been shown that
80-85% of patients with osteoarthritis have good results after TKA.
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However, 15-20% of patients are dissatisfied with the outcome,
reporting chronic pain, poor joint function or postoperative infec-
tion among other complications, and needing revision surgery.*
The top reason for dissatisfaction was pain,” whichmay be neuro-
pathic, inflammatory, or nociceptive. The most common
complaint of chronic pain after TKA is from neuropathic origin,
which may be caused by peripheral nerve injury or an impaired
pain modulation.® Although the literature shows that neuropathic
pain (NP)iscommon between six weekstothree monthsafter TKA,
a significant proportion of patients still has NP years after TKA.®
Patients with NP complain about higher levels of disability, which
is directly related to the patients' health related quality of life
(HRQOL).’ Pain relief and improved HRQOL are the highly ranked
outcomes, which are expected to be improved, after TKA."” There-
fore, evaluation of HRQOL after TKA operation is one of the impor-
tanttopics.™

Tothe bestof the authors’ knowledge, literature assessed HRQOL
after TKA with different questionnaires, except short form 12
version 2 (SF-12 v2). The importance of HRQOL after TKA, in
assessing HRQOL with SF-12 v2 atleastone yearafter TKAsurgery
needs emphasis. The aims of this study were to examine the
quality of life in patients at least one year after TKA, as well as the
factors affecting it, and to find the frequency of chronic pain after
TKA.
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METHODOLOGY

The study was approved by the Institutional Ethical Committee
on June 16, 2022 (No. 46059653-020-546). The study tool were
questionnaires completed via telephone. Inclusion criteria were
patients between the ages 18 and 85 years undergoing elective
TKA operation for the first time at least one year previously, from
June 2019 to June 2021 at Sancaktepe Martyr Prof. Dr. Ilhan
Varank Education and Training Hospital. All operations were
performed with the cemented technique and maximum two
hours tourniquet use. The identified patients were contacted by
telephone at a minimum of one year after their operation, and
after obtaining informed consent, patients were asked to
complete several questionnaires. Exclusion criteria were
patients undergoing bilateral, revision or emergency surgery,
were not reached via telephone, and refused to answer surveys.
For all of the operated knees, midline longitudinal incision
throughthe skinand medial parapatellararthrotomy was made.

Questionnaires were numerical rating scale (NRS) for pain,
Dolour Neuropathic 4 questions (DN4) for NP, and SF-12 v2 for
HRQOL. NRS scores are based on responses about patients’ pain
intensity; zero means no pain, ten means the most pain imagin-
able, and the cut-off value for moderate to severe painin NRSisa
score of >3/10. DN4 is a screening questionnaire to identify NP.
The total score is the sum of the 10 items with a cut-off value for
the diagnosis of NP >3/10. The Turkish version of the DN4 can be
applied as a reliable and valid questionnaire for Turkish patients
as shown by Unal-Cevik et al.” The authors assessed HRQOL by
applying the SF-12 v2. The SF-12 v2 data include two summary
scores, physical component score (PCS) and mental health
component score (MCS) with eight sub-domains. Scores range
from 0-100, zero indicates the lowest level of HRQOL, and 100
indicates the highest level of HRQOL. For physical condition,
PCS-12 cut-off score is 50, and for mental health, MCS-12 cut-off
scoreis42.TheTurkishversionoftheSF-12v2 canbeappliedasa
reliable and valid questionnaire for Turkish patients as shown by
Soysal Gunduz et al.” Patients were divided into 2 groups
accordingtotheir SF-12 v2 scores; low HRQOL (Group L) and high
HRQOL (GroupH).

Information about demographic data, which were presented at
the time of surgery, and perioperative data were collected by
reviewing the patients’ medical records retrospectively. Demo-
graphicdatawasincludingage, body massindex (BMI), smoking,
education, ASA scores, preoperative pain, preoperative
mobility, and comorbidities (hypertension, coronary vasculary
disease, chronic obstructive pulmonary disease (COPD),
diabetes mellitus, cerebrovasculardisease, chronicrenalfailure,
and thyroid disease). Perioperative data was including anaesth-
esia type (general anaesthesia vs. regional anaesthesia), opera-
tion time, hospital length of stay (LOS), intensive care unit (ICU)
admission, in-hospital mortality, and complications.

Anaesthesiology department has protocols in general and
regional anaesthesia. Electrocardiography, non-invasive blood
pressure, and oxygen saturation were measured in every
patient. General anaesthesia includes; i.v. midazolam (0.03

mg/Kg), i.v. propofol (2mg/Kg), fentanyl (2 pg/Kg) and rocuro-
nium (0.6 mg/Kg), and maintained with sevoflurane in a mixture
of 50% oxygen, and 50% air with 2 L/dk flow rate. In regional
anaesthesia, spinal anaesthesia was done with a 22 gauge (g)
quincke spinal needle, which was entered under sterile condi-
tions in the subarachnoid space between L3-4 or L4-5, and 10 to
15 mg of 0.5% hyperbaric bupivacaine was applied in the sitting
position. Patients were positioned supine immediately after
spinal block, and the level of anaesthesia was confirmed by the
pinprick test. In combined spinal epidural anaesthesia proce-
dure, the epidural space was entered with a 189 Tuohy needle at
the L3-4 or L4-5 interspinous space, the subarachnoid space was
enteredwitha 26g quincke needle by the needle-through-needle
method, and 10 to 15 mg 0.5% hyperbaric bupivacaine was
administered. After the spinal needle was removed, a 20g
epidural catheter was inserted to a depth of 4 cm to be used in
caseof prolongation of the surgery. The patients were positioned
supine immediately, and the level of anaesthesia was confirmed
by the pinprick test. All the patients were prescribed a stan-
dardised postoperative analgesia protocol including 100 mg/ 8
hoursi.v.tramadol.

Mean, standard deviation, median, minimum, maximum value
frequency and percentage were used for descriptive statistics.
The distribution of variables was checked with Kolmo-
gorov-Simirnov test. Mann-whitney U test and t-test were used
for the comparison of quantitative data. Chi-square test was
used for the comparison of qualitative data. SPSS 28.0 was used
for statistical analyses. The p<0.05 was considered statistically
significant.

RESULTS

Of 122 patients, 105 (86%) accepted to take survey via tele-
phone, 16 (13%) were non-responders and one patient died.
Patients’ demographicvariablesare presentedinTablel.

The SF-12 v2 survey was analysed using the Quality-Metric
Health Outcomes 4.5 software. The SF-12 v2 survey analyses
the mental and physical component summary of patients, and
all patients’ MCS was more than 42, which showed good mental
health. The authors classified patients into 2 groups, according
to their PCS; 42 patients (40%) were in low HRQOL (Group L),
which included scores < 50, and 63 patients (60%) were in high
HRQOL (group H), whichincluded scores > 50.

Indemographicvariables, age and BMlwere significantly higher
in Group L; (p=0.002 and p=0.046, respectively). Gender,
smoking, education, ASA, preoperative NRS, preoperative
mobility, and comorbidities except COPD were not significantly
different between the two groups. Number of COPD patients
was significantly higher in Group L (p=0.019). Most of the
patients (85%) were ASA Il. Five patients in Group L and six
patients in Group H were ASA lll (uncontrolled DM n=1, uncon-
trolled HT n=2, advanced COPD n=2, congestive heart disease
n=5 and renal failure n=1). Six (5%) patients reported
moderate to severe preoperative pain with four and five NRS
scores. In mobility scores, it was recorded that 81 patients
(77%) werewalkingindependently (Tablel).

Journal of the College of Physicians and Surgeons Pakistan 2023, Vol. 33(02):176-180

177



Chronic pain and health related quality of life assessment one year after total knee arthroplasty

Table I: Demographic variables.

Variables PCS =50 (n=42) PCS >50 (n=63) Total (n=105) p-value
Age, year 68 £ 6 64 £5 65 %6 0.002"
Gender

Female 36 (86) 48 (76) 84 (80) 0.2327
Male 6 (14) 15 (24) 21 (20)

Body mass index (BMI) Kg/m? 345 32+6 336 0.046
Smoking 0.453"
Never 37 (88) 50 (80) 87 (82)

Current 2 (5) 7 (11) 9(9)

Former 3(7) 6(9) 9(9)

Education, years 0.682"
0 17 (41) 23 (36) 40 (38)

8 21 (50) 40 (64) 61 (58)

12 4(9) 0(0) 4 (4)

ASA 0.696*
| 1(2) 3(5) 4 (4)

Il 26 (61.9) 54 (85) 90 (85)

11} 5(12) 6 (10) 11 (11)

Preoperative NRS 0.659”
0 29 (69) 46 (73) 75 (72)

| 3(7) 6 (10) 9(8)

Il 5(12) 4 (6) 9(8)

1] 2 (5) 4 (6) 6 (6)

Y 3(7) 3(5) 6 (6)

Preoperative mobility 0.168"
Using wheelchair 2 (5) 0(0) 2(2)

Using assistive devices 10 (24) 12 (19) 22 (21)

Walking independently 30 (71) 51 (81) 81 (77)

Comorbidities

Hypertension 21 (50) 35 (56) 56 (53) 0.576%
Coronary vascular disease 9(22) 6 (10) 15 (14) 0.088*
COPD 8 (19) 3(5) 11 (10) 0.019%
Diabetes mellitus 15(36) 13 (21) 28 (27) 0.087°
Cerebrovascular disease 0(0) 1(2) 1(1) >0.99%
Chronic renal failure 1(2) 0(0) 1(1) 0.4007
Thyroid disease 7(17) 9 (14) 16 (15) 0.739%

Data are presented as means+ standard deviations, medians (interquartile ranges) or absolute numbers (percentages). ' independent sample t-test; * Chi-
square test. NRS: Numerical rating scale, COPD: chronic obstructive pulmonary disease. p-values in bold represent statistically significant results (p <0.05).

Table II: Perioperative variables and questionnaires.

Variables PCS =50 (n= 42) PCS >50 (n=63) Total (n= 105) p-value
Anaesthesia type 0.400”
General 17(40) 28 (45) 45 (43)

Combined 5(12) 3(5) 8(7)

Spinal 20 (48) 32 (50) 52 (50)

Operation time, hour 2,5(2-3) 2,5(2-3) 2,5(2-3) 0.451"
Hospital LOS, days 6 (4,8-7,3) 5 (4-7) 6 (4-7) 0.189"
ICU Admission 1(2) 1(2) 2(2) >0.99°
Complication, n 4 (10) 1(2) 5 (5) 0.0617
Survey time after operation, month 30 (22-36) 29 (21-31) 29 (21-33) 0.437"
SF-12 v2 score

PCS-12 45 (40-46) 53 (51-55) 51 (46-53) <0.001"
MCS-12 57 (51-60) 56 (52-58) 57 (52-59) 0.464™
Postoperative chronic NRS 0.0017
0 19 (45) 45 (71) 64 (61)

| 6 (14) 11(17) 17 (16)

Il 6 (14) 4 (6) 10 (10)

1l 7 (17) 1(2) 8 (8)

\% 3(7) 1(2) 4(4)

Vv 1(2) 1(2) 2(2)

DN4 0.002%
0 17 (41) 29 (46) 46 (44)

| 7(17) 26 (41) 33(31)

Il 10 (24) 5(8) 15 (14)

1] 5(12) 0(0) 5(5)

\% 3(7) 3(5) 6 (6)

Data are presented as medians (interquartile ranges) or absolute numbers (percentages). * Chi-square test; ™ Mann-Whitney U-test. LOS: Length of stay,
ICU: Intensive care unit, SF: Short form, NRS: Numerical rating scale, DN4: Dolour neuropathic 4. p-values in bold represent statistically significant results (p
<0.05).
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In perioperative variables, there were no significant differ-
ences in anaesthesia types, operation time, hospital LOS, ICU
admission, and complication (movement restriction=1, knee
swelling=1, infection=1, and wound opening=2), between
the groups (Table II).

Of all patients median (interquartile range, IQR) survey time
after the operation was 29 (21-33) months, and there was no
significant difference between groups in survey time. Chronic
pain (NRS >3) was recorded in six (6%) patients and three of
these patients reported NP. Of all patients, NP prevalence
was 6%.

Median PCS score was 51 (46-53) and median MCS score was
57 (52-59). Median PCS scores were significantly different
between groups, 45 vs. 53. (p<0.001). Recorded maximum
postoperative NRS score was five and maximum DN4 score
was four via telephone. Postoperative NRS (p=0.001) and
DN4 scores (p=0.002) were significantly different between
groups (Table ).

DISCUSSION

Of 105 patients, who underwent TKA surgery between June
2019 and June 2021, 42 (40%) patients had low HRQOL.
Sveinsdottir et al. assessed patients’ HRQOL with SF-36 v2
questionnaire at different time points, up to six months after
TKA. They showed a progressive increase in PCS between all
time points, and PCS was 40 at the sixth month." In the corre-
lation of the Sveinsdottir et al. study progress, the authors of
this study found PCS 51 one year after TKA. In addition, Snell
et al. found their participants were in generally good HRQOL
six months after surgery.”

The other aim was to assess the factors associated with
HRQOL after TKA. It was found that age, BMI, COPD, postoper-
ative pain, and postoperative NP were associated with HRQOL
after TKA. Low HRQOL group included older patients than
high HRQOL group. Supporting these results, Thaher et al.
found that younger patients had a better quality of life
compared to the elderly patients.” Contrary to the present
results, which applied different HRQOL questionnaires,
showed no relationship between age and HRQOL of patients
after TKA.Y

BMI was another variable, which was associated with HRQOL
after TKA. Like this study, Xu et al. showed decreasing scores
in SF-36-Q of patients with obesity 2 and 10 years after TKA.*®

Snell, et al. showed a correlation between BMI and HRQOL by
asking World Heath Organization HRQOL Questionnaire.”
Contrary to these results, Lozoya et al. showed obesity had
little impact on HRQOL after TKA.** In demographic variables,
COPD was associated with low HRQOL. Supporting these
results, Kauppila et al. found pulmonary disease reduced the
possibility of reaching satisfactory HRQOL.”

The other variable, which was associated with low HRQOL after
TKA surgery, was postoperative moderate to severe pain. It was

shown that chronic postsurgical pain was accepted to be the
pain at least six months after surgery and affects HRQOL.” Like
in this study, it was shown that chronic postsurgical pain was
associated with the loss in HRQOL.” In the current study, the
finding on postoperative pain frequency was 6%, coincided with
Aso et al., which was 8%.” Other studies in the literature,
showed higher postoperative chronic pain results. A systematic
review from the United States and Europe showed that approxi-
mately 20%, and other studies showed between 28 to 48% of
the patients experienced moderate to severe postoperative
pain after TKA,***%

NP assessment was the other aim of the study. Six (6%)
patients had NP one year after TKA. The NP prevalence result
was lower than the literature. Hasegawa et al. assessed post-
surgical NP with pain DETECT questionnaire, and showed 9% of
patients complained about unclear pain, including nociceptive
and NP.” Contrary to the present results, Sahin et al. found
40% prevalence of NP, which was assessed with DN4 question-
naire, in a small number of study group (n=42).*

This study had some limitations. First, the study’s variables
were retrospectively analysed, and the patients’ medications
records at the time of surgery could not be found. Other limita-
tion was that it was a single-centred study, which meant that
results should be confirmed by other investigations.

CONCLUSION

In this study, 60% of patients had high health related HRQOL,
who were assessed with SF-12 v2, and older age, high BMI,
COPD, postoperative pain and postoperative NP were associ-
ated with HRQOL after TKA. The current study had 6% postop-
erative NP prevalence at least one year after TKA.
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