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Study Design: This is a prospective cohort study involving patients who were followed for 2 years after total knee replacement (TKR)
to determine changes in lumbar spine and knee symptoms.
Purpose: The objectives of this study were to determine the percentage of patients undergoing bilateral TKR who present with coexisting lumbar spine problems and determine if TKR relieves lumbar spine symptoms.
Overview of Literature: No studies quantify the percentage of TKR patients who experience relief of lumbar spine symptoms after
TKR surgery.
Methods: The study included 200 patients (164 females, 36 males) undergoing primary TKR. Follow-up was performed at 4 weeks, 3,
6, 12, and 24 months. Lumbar spine and knee symptom improvements were assessed using the Oswestry Disability Index (ODI) and
Oxford Knee Score, respectively.
Results: All 200 patients undergoing bilateral TKR presented with radiographic lumbar spine degenerative pathology; 60% (n=120)
of the patients presented with moderate to severe clinical symptoms of lumbar spondylosis, including 54% (n=108) with degenerative
lumbar spondylosis and lumbar canal stenosis and 6% (n=12) with degenerative spondylolisthesis. Of the 120 patients who presented
with lumbar spine problems, 90% (n=108) reported improvement in their symptoms; the ODI score improved from 42.5%±4.1% preoperative score to 15.6%±2.3% postoperative score (p -value<0.001). Of the 12 patients with no improvement, 10 patients underwent
percutaneous procedures for their lumbar spine pathology with good results, one patient underwent surgery, and one declined any
intervention.
Conclusions: A significant number of patients (60%) undergoing bilateral TKR also present with symptomatic lumbar spine problems. Patients with mild to moderate lumbar spine degenerative symptoms and no associated severe radiating pain on activity are
more likely to experience relief of their symptoms post-TKR.
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Introduction
Total Knee Replacement (TKR) is one of the most successful surgeries in modern-day orthopedics. The number
of TKRs is rising around the world every year. The rise
in TKR procedures is partially due to the worldwide increase in life expectancy, leading to a rise in the incidence
of degenerative diseases. TKR surgery leads to improvements in pain, physical functioning, and quality of life in
patients with severe osteoarthritis (OA) [1-6]. These patients often present with comorbidities, such as diabetes,
hypertension, and chronic kidney disease. Knee OA and
lumbar spine degenerative are common comorbidities in
the elderly population [7-9]. Lumbar degenerative disease
presents as lower back pain and/or radiating pain to the
legs at rest or during activity. Patients undergoing TKR for
advanced OA of the knee often exhibit these symptoms of
coexisting lumbar spondylosis, such as mechanical lower
back pain or radiating pain to the lower limbs [10,11]. An
orthopedic surgeon’s dilemma is what to address first, the
knee OA with TKR or the lumbar spondylosis. To the best
of our knowledge, no supporting research exists to answer
this question. The association of coexisting lumbar spine
symptoms aggravates the overall symptoms and function
in patients with advanced knee OA undergoing TKR.
Moreover, the persistence of coexisting lumbar spine
symptoms after TKR may adversely affect postoperative outcomes in terms of pain and function, even after a
technically well-executed TKR [11-13]. Chang et al. [14]
studied the prevalence and severity of coexisting lumbar
spondylosis in terms of radiographic lumbar spine degeneration and lumbar spine symptoms in patients with
advanced knee OA undergoing TKR. They also studied

the effects of coexisting lumbar spondylosis on clinical
scores for pre- and post-TKR assessments and pre- and
postoperative quality of life before and 2 years after TKR.
In the study of Chang et al. [14], 51% of patients undergoing TKR had at least one moderate to severe lumbar spine
symptom and patients with severe radicular pain on activity before the TKR were likely to demonstrate poor knee
function 2 years post-TKR. To the best of our knowledge,
no studies demonstrate the effects of TKR surgery on the
improvement of coexisting lumbar spondylosis symptoms
after surgery. The aim of this study was to determine the
percentage of patients undergoing TKR surgery that present with lumbar spine problems and to determine if TKR
improves lumbar spine symptoms.

Materials and Methods
1. Patients
We conducted a prospective cohort study on 200 patients
with knee OA undergoing primary TKR between January 2015 and December 2016 at Holy Spirit Hospital and
Criticare Hospital. One hundred and sixty-four female
and 36 male patients were present in the study. The mean
age was 64.5±14.6 years for females and 71.1±14.3 years
for males. The body mass index (BMI) was 29.3±6.1 kg/
m2 for females and 28.7±5.9 kg/m2 for males (Table 1).
The local ethics committee approval and informed consent were obtained for all patients. All patients undergoing TKR received anteroposterior (AP) and lateral view
X-rays of their lumbosacral spine as part of the preoperative screening. The radiograph covered the area from thoracic 7 (T7) to sacrum 2 (S2). Radiographs were digitally

Table 1. Patient characteristics undergoing bilateral TKR
Characteristic

Females

No. of patients
Age (yr)
2

Body mass index (kg/m )
Simultaneous bilateral TKR
Staged bilateral TKR
Hospital stay duration (day)
a)

Postoperative knee alignment (°)

Males

164

36

64.5±14.6 (58–78)

71.1±14.3 (61–82)

p -value

0.0146

29.3±6.1 (18.7–42.9)

28.7±5.9 (18.1–41.4)

0.5915

130 (79.26)

28 (77.77)

0.8429

34 (20.73)

18 (22.22)

0.8428

4.6±0.6

4.5±0.5

0.3530

1.6±0.3

1.5±0.5

0.1158

Values are presented as mean±SD (range), number (%), or mean±SD, unless otherwise stated.
TKR, total knee replacement; SD, standard deviation.
a)
Hip-knee-ankle angle or femorotibial angel.
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acquired, and assessments were made on a 60.96-cm (24inch) LCD (liquid crystal display) monitor. The degree of
lumbar spine degeneration was radiographically assessed
using a validated radiographic grading system described
by Wilke et al. [15]. The grading system includes the following variables: height loss of disk space, osteophyte
formation, and diffuse endplate sclerosis. Each of these
variables was graded on the AP and lateral projection Xrays. The grade of degeneration was a score based on a
4-point scale: 0, no degeneration; 1, mild degeneration; 2,
moderate degeneration; and 3, severe degeneration. Unilateral TKR patients received spinal anesthesia plus femoral/adductor canal blocks. Simultaneous bilateral TKR
patients received continuous spinal epidural anesthesia.
The preoperative symptoms of lumbar spondylosis were
evaluated using a self-assessment questionnaire, based on
the format of Chang et al. [14] (Fig. 1) and the Oswestry
Disability Index (ODI). The patients were asked about
their lower back pain, radiating pain at rest, and radiating
pain on activity. The severity of pain was rated using a Visual Analog Scale (VAS), with 0 representing no pain and
10 representing the worst pain. The lumbar spondylosis
symptoms were graded as follows: no/minimal pain, 0–3

VAS; moderate pain, 4–6 VAS; and severe pain, 7–10 VAS
[16,17]. If deemed necessary by a spine specialist, an MRI
scan of the lumbosacral spine was obtained. The knee
symptoms were assessed preoperatively using the Oxford
Knee Score (OKS). The indication for TKR was advanced
OA of the knee joint (grade 4, bone on bone) affecting
the quality of life and day to day activities. Patients undergoing TKR for rheumatoid arthritis or post-traumatic
arthritis were excluded from this study. All patients were
operated by a single surgeon and assistant. TKR was
performed in a standard fashion with a tourniquet. Patients were followed up at 4 weeks, 3 months, 6 months,
12 months, and 2 years after TKR surgery. Improvement
in knee symptoms was assessed with the OKS, while the
lumbar spine symptoms were assessed with ODI and VAS.
An ODI score <20 and VAS score <3 was the cut-off point
for improvement in lumbar spine symptoms.
2. Statistical methods
Pre- and postoperative OKS and ODI were compared
using T -tests for two means. Data are presented as
mean±standard deviation, unless otherwise specified. A
p-value <0.05 was considered statistically significant.

Results
Patient Self Addressed Questionnaire

Inthe last 4 weeks whether you have experienced lower back pain: yes/no
If yes how would you grade it on scale of 0–10: (

)

Radiating pain on rest (pain starts from the buttock or inguinal area and spreads down to the
knee, ankle, or foot or pain starts from the thigh
and spreads down to the ankle or foot during
rest (sitting, lying down, etc.): yes/no
If yes how would you grade it on scale of 0–10: (

)

Radiating pain on activity (pain starts from the
buttock or inguinal area and spreads down to
the knee, ankle, or foot or pain starts from the
thigh and spreads down to the ankle or foot during walking, standing, climbing the stairs, etc.:
yes/no
Fig. 1. Specimen of Patient Self Addressed Questionnaire.

0: no pain
1–3: mild pain
4–6: moderate pain
7–10: severe pain

All 200 patients undergoing bilateral TKR presented with
radiographic lumbar spine degenerative pathology. This
finding is consistent with the findings of Chang et al. [14].
Mild degeneration was found in 13%, moderate degeneration in 71%, and severe degeneration in 16% of patients.
The mean VAS score for the lower lumbar back pain
group was 5.6, for the radiating pain at rest group was 6.3,
and for the radiating pain on activity group was 7.1. Based
on the definition of clinical grade lumbar spine symptoms
by Chang et al. [14], 60% of the patients presented with
moderate/severe symptoms of lumbar spondylosis and
degenerative lumbar spine disease (Table 2). Of these patients, 54% (n=108) presented with degenerative lumbar
spondylosis and lumbar canal stenosis, and 6% (n=12)
presented with degenerative spondylolisthesis. Patients
were evaluated by an independent examiner 2 years after
their TKR surgery. All 200 patients showed improvement
in their OKS from a preoperative mean of 20.4±6.8 to a
postoperative mean of 37.5±4.2 (p<0.001) (Table 3). Of
the 120 patients who presented with lumbar spine symp-
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toms, 90% (108 patients) reported improvement in their
lumbar spine symptoms. The ODI score improved from

Table 2. Radiographic grading of lumbar spine degeneration, VAS scores, and
grade of lumbar spine symptoms (total patients=200)
Variable

Value

Radiographic lumbar spine degeneration
None

0

Mild degeneration

13

Moderate degeneration

71

Severe degeneration

16

Lumbar spine symptoms
Lower back pain
No/mild pain (VAS 0–3)

116 (58)

Moderate pain (VAS 4–6)

56 (28)

Severe pain (VAS 7–10)

28 (14)

Radiating pain at rest
No/mild pain (VAS 0–3)

152 (76)

Moderate pain (VAS 4–6)

32 (16)

Severe pain (VAS 7–10)

16 (8)

Radiating pain on activity
No/mild pain (VAS 3.1±2.7)

124 (62)

Moderate pain (VAS 3.1± 2.4)

46 (23)

Severe pain (VAS 3.0±2.9)

30 (15)

Values are presented as % or number (%).
VAS, Visual Analog Scale.

Table 3. Improvement in the Oxford Knee Score after TKR
Mean±standard deviation

p -value

Pre-TKR

20.4±6.8

<0.001

Post-TKR

37.5±4.2

<0.001

Oxford Knee Score

TKR, total knee replacement.

a preoperative mean of 42.5%±4.1% to a postoperative
mean of 15.6%±2.3% (p<0.001). The mean VAS score of
1.9±0.6 at 2 years after the TKR was lower compared to
the preoperative mean VAS score of 7.1±1.1 (p<0.0001).
In patients with lumbar canal stenosis, the ODI improved
from 42.1%±3.8% to 15.4%±1.9% (p<0.001) 2 years after
surgery, and the ODI scores in the degenerative spondylolisthesis group improved from 46.1%±4.4% to 17.4%±2.6%
(p<0.001) (Table 4). Of the 30 patients who presented
with severe radiating pain on activity prior to TKR, 18 patients improved, and 12 patients did not improve. The 18
patients who showed improvement presented with mild/
moderate lumbar spine degeneration and severe radiating
pain. The 12 patients (10%) who did not improve presented with both severe radiating pain on activity and severe
lumbar degeneration and lumbar spine pain prior to TKR.
In these 12 patients, the ODI only marginally improved
from 43.6 %±4.8% to 41.4%±3.5%, which was not statistically significant (p=0.213). The VAS scores also did not
improve in these 12 patients; the mean preoperative VAS
score was 7.5±1.3, and the 2-year postoperative VAS score
was 6.9±1.5 (p=0.3064) (Table 5). Out of these 12 patients,
10 patients underwent percutaneous procedures for their
lumbar spine pathology with good results. The percutaneous procedure was in the form of a transforaminal nerve
root block with or without interlaminar epidural steroid
injection. The percutaneous procedure was carried out
with fluoroscopy assistance by a consulting pain specialist
as a day procedure. Patients experienced significant relief
of their radicular symptoms, even at the 12-month followup. The mean VAS score 12 months after the procedure
was 1.6, compared to the mean pre-procedure VAS score
of 7.2. Of the two patients whose symptoms persisted
even after 2 years post-TKR, one patient underwent lumbar spine decompression (central canal and lateral recess),
transforaminal lumbar interbody fusion, and stabilization

Table 4. Improvement in the ODI in post-total knee replacement improved patients (n=108)
Variable

ODI

p -value

Preoperative

Postoperative

Improved symptomatic patients (n=108)

42.5±4.1

15.6±2.3

<0.001

Improved lumbar canal stenosis patients (n=97)

42.1±3.8

15.4±1.9

<0.001

Improved lumbar degenerative spondylolisthesis patients (n=11)

46.1±4.4

17.4±2.6

<0.001

Values are presented as mean±standard deviation.
ODI, Oswestry Disability Index.
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Table 5. ODI and VAS score in patients whose lumbar spine symptoms did not
improve post-total knee replacement (n=12)
Variable

p -value

Preoperative

Postoperative

ODI

43.8±4.8

41.4±3.5

0.213

VAS

7.5±1.3

6.9±1.5

0.3064

Values are presented as mean±standard deviation.
ODI, Oswestry Disability Index; VAS, Visual Analog Scale.

with pedicle screws. The remaining patient declined any
surgical intervention.

Discussion
TKR is a highly successful operation for treating patients
with advanced knee OA. TKR helps relieve pain and improve physical functioning, quality of life, and activities
of daily living [1-6]. Patients undergoing TKR are usually
of advanced age. Consequently, the patients often present with comorbidities like diabetes, hypertension, and
chronic renal failure, as well as lumbar spine degenerative
symptoms. In our study, 90% of patients were more than
60 years of age. The percentage of patients undergoing
TKR who exhibit lumbar spondylosis symptoms and improvement in lumbar spine symptoms after a successful
TKR operation is very important. This information is extremely useful to the operating surgeon for a realistic consultation with the patient before planning a TKR surgery.
In our study, 90% of the 120 patients (108 patients) who
presented with moderate/severe lumbar spine symptoms
reported improvement in their lumbar spine symptoms
after the TKR. Only 10% of patients (n=12) did not show
improvement in symptoms. Ten percent of the patients
whose lumbar spine symptoms did not improve post-TKR
exhibited a combination of both severe radiating pain on
activity and severe lumbar degeneration and lumbar spine
pain prior to TKR.
The present study exhibits certain limitations. One of
the major limitations of the study is the selection bias
toward patients with advanced OA of the knee rather
than degenerative disease of the lumbar spine. We are
aware of the fact that patients present with different severities of knee and lumbar spine degenerative pathology.
The patients coming to the joint clinic exhibit more knee
degeneration than lumbar spine degeneration. Patients
presenting with more severe degenerative lumbar spine
problems than knee problems are more likely to seek help

from a spine specialist. Thus, it is entirely possible that
patients with more severe degenerative pathology of the
lumbar spine were not captured in this study. A similar
study by spine specialists or combined studies including
both spine and joint surgeons would be useful to contradict the selection bias. To the best of our knowledge,
no studies address these confounding issues. The second
limitation is the female preponderance (82%) in our study.
This is not unusual; women are more prone to advanced
symptomatic OA [7,18,19]. The third limitation is that
the improvement in lumbar spine symptoms after TKR
may be because of improvements in the gait pattern postTKR and improvement in the knee function [20]. Part of
the improvement might also be because of the use of pain
medicines after the TKR surgery, namely Cox 2 inhibitors
and pregabalin [21] and postoperative physiotherapy and
rehabilitation, which might improve lumbar spine symptoms.

Conclusions
The number of patients undergoing TKR is rising daily
and a significant percentage of these patients present with
associated lumbar spine problems. Orthopedic surgeons
face the dilemma of which issue to address first, the knee
OA or the lumbar spine pathology. Only one study by
Chang et al. [14] addressed this dilemma by investigating
the percentage of patients undergoing TKR for severe OA
of the knee who have coexisting radiological and symptomatic lumbar spondylosis. To the best of our knowledge, no studies quantify the percentage of TKR patients
who experience relief of their lumbar spine symptoms
after a successful TKR operation. Our study shows that
a significant number of patients with bilateral knee OA
(60%) present with associated lumbar spine degenerative
pathology. Patients with mild/moderate lumbar spine degenerative symptoms and no associated severe radiating
pain on activity are more likely to experience relief of their
symptoms post-TKR. For patients with severe degeneration of the knee and mild to moderate degeneration of the
lumbar spine without severe radicular symptoms, we recommend that the knee OA be addressed first. Conversely,
patients with severe degeneration of the lumbar spine
with associated radicular symptoms should be referred
and managed by a spine specialist first. This is extremely
important because patients who exhibit severe radicular
pain on activity prior to the TKR are likely to demonstrate
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poor knee function 2 years post-TKR surgery.
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