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Abstract 
 

Background: Knee osteoarthritis (OA) and low back pain (LBP) are common and co-occur in the elderly. The LBP in patients who are 
candidates for knee arthroplasty affects the outcome and prognosis after surgery. In this study, we investigated the LBP in patients 
with simultaneous knee and lumbar spine OA after total knee arthroplasty. 
Methods: In this cross-sectional study, 41 candidates for knee arthroplasty suffering from LBP were included. Demographic and 
visual analogue scale (VAS) questionnaires for LBP and the Western Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC) questionnaire for knee pain and function were completed by patients before surgery. Patients were graded according to 
VAS index. They were followed up for at least six months to two years. 
Results: The mean age of 41 patients was 64.30 ± 6.46 years. The mean of the preoperative VAS index was 5.15 ± 2.75, while 
postoperative VAS decreased to 4.34 ± 3.53 (P = 0.024). Of the total number of patients in preoperative evaluation, 24.4% were in low 
grades based on the VAS index, followed by moderate (41.5%) and severe (34.1%) grades. The greatest improvement in the VAS index 
was related to those in mild and moderate grades before surgery. The mean preoperative WOMAC index was 55.1 ± 23.7, while it was 
postoperatively reduced to 42.9 ± 30.6 (P < 0.001). Postoperative WOMAC was found to be correlated with postoperative VAS (P = 0.004). 
Conclusion: In patients with mild to moderate LBP and knee OA, their back pain would improve if they had knee arthroplasty. 
However, in patients with severe LBP and knee OA, the spine should be examined further. 
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Background 

The knee is the largest and most complex joint in the 
body. It is a modified hinge joint with three 
compartments, including the medial and lateral 
compartments (internal and external), the tibiofemoral 
joint, and the patellofemoral compartment. The knee joint 
is capable of allowing flexion, extension, and medial and 
lateral rotation (1). Osteoarthritis (OA) is the most 
common disease in the elderly. This disease is usually 
associated with other diseases (2). Knee OA and low back 
pain (LBP) are common in people over the age of 65, both 
of which affect the patient's gait and quality of daily activity 
and reduce the performance of this group of people (3). 

Total knee arthroplasty is one of the most common 
lower extremity surgeries performed (4), especially on 
people over the age of 40 with knee OA (5). The number of 
knee arthroplasty surgeries is increasing due to 
regenerative measures for improving the performance of 
patients with progressive joint disorders (6, 7); nearly 5% of 
the general population have a history of knee arthroplasty 
(8). Diseases associated with knee OA in patients 
undergoing knee arthroplasty should be considered 
because of its direct effect on prognosis and patient 
satisfaction after surgery (9). Identifying the true cause of 

the pain may be difficult at diagnosis, and sometimes the 
cause of persistent pain after knee arthroplasty may be 
other conditions associated with OA (10). Patients with 
severe preoperative pain, severe deformity, severe 
functional limitations, or other underlying comorbidities 
usually have a poorer prognosis and more adverse 
treatment outcomes (11). As a result, the clinical signs of 
spinal OA affect the outcome and prognosis after surgery 
in patients who are candidates for knee arthroplasty due 
to knee OA (12). Overall, taking preventive measures and 
improving treatment outcomes will be of particular 
importance to improve the final treatment prognosis, 
resulting in patient satisfaction (13). Simultaneous spine 
and knee OA are common complaints, especially in older 
patients. In advanced cases where surgery is needed to 
treat the disease, knee arthroplasty often takes precedence 
over spinal surgery. Due to the lack of studies in this field, 
this study aims to investigate whether knee arthroplasty is 
effective in exacerbating or alleviating the signs and 
symptoms of the spinal disease, such as back pain as well 
as changing the treatment plan for OA of the spine. 
Therefore, the clinical signs and symptoms of the lumbar 
spine in patients with knee OA were investigated, and 
lumbar spine OA was evaluated simultaneously after 
knee arthroplasty. 

http://jostrauma.org/
http://dx.doi.org/10.18502/jost.v9i4.13930
https://creativecommons.org/licenses/by-nc/4.0/
http://jost.tums.ac.ir/
http://jostrauma.org/
https://orcid.org/0000-0003-3795-5428
https://orcid.org/0000-0002-3248-3751


 

Emamimeybodi et al.: Clinical Sign in Lumbar and Knee Osteoarthritis 

J Orthop Spine Trauma. 2023; 9(4): 164-6. 165 

 
http://jost.tums.ac.ir 

Methods 

Patient Collection: This cross-sectional study was 
performed on patients admitted to the orthopedic ward of 
Baqiyatallah Hospital, Tehran, Iran, for knee arthroplasty 
in 2018-2020 and has been firstly approved by the Ethic 
Committee of Baqiyatallah University of Medical Sciences, 
Tehran (code: IR.BMSU.REC.1399.484). 

Study inclusion criteria included: 1) severe OA of the 
knee, 2) being a candidate for knee arthroplasty, and 3) 
having back pain. Exclusion criteria were as follows: 1) 
patients who were unable to complete postoperative care 
or visits, 2) patients who had another orthopedic disease in 
the spine or lower limbs during the study, and 3) patients 
for whom we were not able to record data for any reason. 

Data Collection Tools: The data collection tool was a  
three-part checklist. The first part was general characteristics 
of the patients, including demographic information (i.e., age, 
gender, time of surgery, height, weight, and contact 
number completed by the patient or the patient's 
companion). The second part included the visual analogue 
scale (VAS) scoring table completed by the patient. The third 
part included the Western Ontario and McMaster 
Universities Osteoarthritis Index (WOMAC) scoring table 
completed by the patient. Forty-three patients were 
admitted for knee arthroplasty and had LBP at enrollment. 

Procedure: This cross-sectional study was performed 
on 43 patients referred to our orthopedic clinic. Based on 
radiographic and clinical diagnostic criteria, patients with 
severe OA of the knee (candidate for knee arthroplasty), 
LBP, as well as clinical and radiological symptoms were 
included in the study. 

Demographic information was collected by the data 
collection form. Moreover, demographic information 
questionnaire, VAS, and WOMAC were completed by 
patients before surgery. Patients were followed up for six 
months to two years. Three patients were excluded from 
the study due to lacking inclusion criteria. Finally, 41 
patients underwent surgery. The patients were treated in 
the operating room of our clinic by orthopedic surgeons 
under the same preoperative protocol. Surgery was started 
for all patients with anterior and midline approach, and 
the posterior cruciate ligament (PCL) was then removed in 
all patients. The posterior-stabilized prosthesis was then 
implanted, and the patella was incised. After discharge, 
they were revisited at two weeks, six weeks, three months, 
and six months. Patients were followed up for at least six 
months to two years. Finally, VAS and WOMAC 
questionnaires were filled out for patients. In this study, 
participation was voluntary, and patients' names were not 
recorded anywhere. 

Statistical Analysis: Data analysis was performed using 
SPSS statistical software (version 26, IBM Corporation, 
Armonk, NY, USA). For quantitative variables, mean and 
standard deviation (SD) were considered, and qualitative 
variables were presented with frequency and percentage. 
In the data analysis section, first, the normality of the 
quantitative variables was checked by the Kolmogorov-
Smirnov test. Wilcoxon, Pearson, Spearman, chi-square, 
and Kruskal-Wallis tests were used to examine the 
relationship between the variables. A P-value of less than 
0.05 was considered to be statistically significant. 
 
Results 

A total of 44 people were included in the study, of 
which three were excluded from the study according to 

the exclusion criteria. Of the remaining 41 (87.8%), 36 were 
women, and 12.3% were men. The mean age of the 
participants was 64.30 ± 6.46 years. The minimum age was 
53 years, and the maximum was 80 years. The average body 
mass index (BMI) was 30.1 ± 5.1; the lowest was 23.14, and 
the highest was 45.33. Of these patients, 21 (51.2%) 
underwent right knee surgery, and 20 (48.8%) patients 
underwent left knee surgery. The mean VAS index before 
surgery was 5.15 ± 2.75, while this index decreased to 4.34 ± 
3.53 after surgery. This decrease was found to be 
statistically significant (P = 0.024). Of the total number of 
patients in preoperative examinations, 10 (24.4%) were in 
the low-grade category based on the VAS index, followed 
by 17 patients (41.5%) in the moderate-grade category and 
14 patients (34.1%) in the severe category. 

In postoperative evaluation, 20 patients (48.8%) were in 
the low-grade category based on the VAS index, followed 
by eight patients (19.5%) in the moderate-grade category 
and 13 (31.7%) in the severe-grade category. In other words, 
the greatest improvement in the VAS index was related to 
those in the moderate group before the operation. 

Postoperative VAS grade was significantly reduced 
compared to preoperative VAS (P < 0.001) (Table 1). 
 

Table 1. Frequency of patients based on visual analogue scale (VAS) before 
and after surgery 
Indicator Postoperative VAS severity 

Low Moderate High Total 
Preoperative VAS severity     

Low 10 0 0 10 
Moderate 8 5 4 17 
High 2 3 9 14 
Total 20 8 13 41 

VAS: Visual analogue scale 

 
The mean preoperative WOMAC index was 55.1 ± 23.7, 

while this value dropped to 42.9 ± 30.6 postoperatively. 
This decrease was statistically significant (P < 0.001). Based 
on the tests performed, WOMAC and VAS indexes before 
and after surgery had no significant relationship with age 
and gender (P > 0.05). In addition, WOMAC and VAS 
indexes had no significant correlation with BMI before 
and after surgery (P > 0.05). Furthermore, they had no 
significant correlation with the surgical side before and 
after surgery (P > 0.05). 

Correlation of demographic variables with back and 
knee pain is summarized in table 2. 
 

Table 2. Correlation of demographic variables with back and knee pain based on 
P-value 
Indicator VAS before 

surgery 
VAS after 
surgery 

WOMAC before 
surgery 

WOMAC after 
surgery 

Age 0.266 0.254 0.691 0.494 
Gender 0.768 0.510 0.613 0.121 
BMI 0.909 0.642 0.914 0.559 

Surgical side 0.317 0.675 0.855 0.990 

VAS: Visual analogue scale; WOMAC: Western Ontario and McMaster Universities 
Osteoarthritis Index; BMI: Body mass index 

 
Our results showed that postoperative WOMAC had a 

significant relationship with postoperative VAS (P = 0.004). 
It was found that changes in WOMAC index before and after 
surgery (mean: 12.2, minimum: -15, maximum: 50) had a 
direct and significant relationship with changes in the VAS 
index before and after surgery (mean: 0.8, minimum: -3, 
maximum: 6) (P < 0.001). 
 
Discussion 

In this study, the amount of lumbar pain was assessed 
by scoring the VAS system. Knee pain and function were 
assessed with the WOMAC system. The relationship 
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between VAS and WOMAC index as well as their 
relationship with age, gender, arthroplasty side, and BMI 
indices were examined. In this study, 41 patients 
underwent arthroplasty surgery. The majority of patients 
included in the study (87.7%) were women, which was 
similar to the study by Collados-Maestre et al. (3). Unlike 
the study of Chang et al., in which the postoperative VAS 
index was not measured (12), the VAS index was measured 
before and after surgery in the present study, and its 
relationship with other indices was investigated. In this 
study, the mean of the postoperative VAS index was 
significantly reduced compared to the preoperative VAS 
index. In other words, patients' LBP was significantly 
reduced, which was not consistent with the study of 
Collados-Maestre et al. (3). 

In the study of the VAS index, most patients (41.5%) 
were in the moderate category before surgery, which was 
reduced to 19.5% after surgery. In other words, it can be 
concluded that knee arthroplasty had the greatest effect 
on the moderate and mild groups for reducing LBP, while 
it had no significant effect on the severe group. This result 
was consistent with the study of Chang et al. (12) and 
Collados-Maestre et al. (3). In the current study, the 
postoperative VAS index of knee arthroplasty was 
associated with a higher WOMAC index. In other words, 
more postoperative knee pain and function were directly 
related to more postoperative LBP. This result was 
consistent with the findings of several studies (2, 3, 12). 
Moreover, the changes in the VAS index were significantly 
related to changes in the WOMAC index. As a result, better 
improvement of pain and postoperative knee function led 
to better improvement of LBP. 

The rate of VAS changes was not significantly related to 
age, gender, arthroplasty position, and BMI, which was 
consistent with the results of the study by Boyle et al. (2) 
and Collados-Maestre et al. (3). In contrast, the results of a 
study by Schroer et al. showed conflicting results (14). 

The mean WOMAC index of the knee joint improved 
significantly after surgery, which was consistent with 
previous studies (2, 3, 12, 14). 

One of the limitations of this study is its low 
generalizability due to the small number of patients 
participating in this study, which is hoped to be addressed 
in future studies. Besides, more detailed examinations for 
the spine were not performed in this study. Therefore, 
examination with complementary imaging such as 
magnetic resonance imaging (MRI) and the use of more 
accurate scoring tables for pain measurement and spinal 
function can be the basis for further studies. 
 
Conclusion 

Our findings showed that back pain could be 
improved in patients with mild to moderate LBP and OA of 
the knee if they first underwent knee arthroplasty. 
However, patients with severe LBP are less likely to 
improve after arthroplasty; therefore, more attention 
should be paid to LBP in these patients. In addition, in 
patients with severe LBP and OA of the knee, more 
attention should be paid to the spine, where the spine 
should be further examined, or at least patients should be 
aware of the potential consequences. 

A lumbar computed tomography (CT) scan or MRI may 
provide better information about the condition of the 
lumbar spine, but the cost and practical value for 
screening purposes in patients undergoing arthroplasty 
are questionable. 
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