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Abstract

Background Many patients with degenerative joint dis-
ease of the hip have substantial degeneration of the lumbar
spine. These patients may have back and lower extremity
pain develop after THA and it may be difficult to determine
whether the source of the pain is the hip or spine.
Questions/purposes We therefore: (1) identified the
incidence/prevalence of pain in the lower back in a group
of patients with end-stage arthritis of the hip undergoing
THA; (2) described the natural history of low back pain in
this cohort undergoing THA; and (3) determined factors
that were predictive of persistent low back pain after THA.
Methods We administered a detailed questionnaire and a
diagram of the human body on which the patients could
draw the site of their pain, to 344 patients preoperatively, at
6 weeks, 6 months, and 1-year after THA. Before the
THA, 170 patients (49.4%) reported pain localized to the
lower lumbar region, whereas 174 patients did not have
low back pain.

Results Low back pain was variable in location. Postop-
eratively, the low back pain resolved in 113 (66.4%) of the
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170 patients. Thirty-seven of the remaining 57 patients had
known spine disorders. Thirty-five of the 174 patients
(20%) without prior low back pain had low back pain
develop within 1 year postoperatively. The low back pain
improved in 17 of these 35 patients; 12 of the remaining 18
patients had preexistent spine disorders. Pain radiating
below the knee was associated most closely with preex-
isting spine disorders.

Conclusions Hip and spine arthritis often coexist. Most
patients who presented with hip arthritis and lower lumbar
pain experienced resolution or improvement of their pain
after THA.

Level of Evidence Level II, prognostic study. See
Guidelines for Authors for a complete description of levels
of evidence.

Introduction

THA effectively relieves pain and restores function in
patients with advanced degenerative arthritis of the hip
[7, 14, 20, 22]. Persistent pain after THA, however, is not
infrequent and can be a source of patient dissatisfaction
[4, 15, 19]. The etiology of persistent pain after THA is
multifactorial and may relate to hip-related problems such
as infection, component loosening, and periprosthetic
fracture [4, 12, 19, 21, 23]. However, there is a group of
patients in whom the exact source of presumed “hip” pain
(pain in the groin, trochanteric area, thigh and knee) cannot
be identified [4, 15, 19]. The presence of a coexistent spine
disorder is one possible reason for the continued pain in
these locations after THA [1, 2, 5, 9, 10, 18].

Many factors may explain why persistent pain in the hip
or lumbar region after THA could relate to degenerative
disease of the spine. Hip and spine arthritis in the aged

@ Springer



1326  Parvizi et al.

Clinical Orthopaedics and Related Research®

patient population is part of the same degenerative process
and often coexist. As a result, it is possible that persistent
hip or low back pain in some patients with hip arthritis may
relate to underlying spinal abnormalities. Because of the
high prevalence of low back pain in the population,
reportedly as much as 73% [6], investigation of every
patient with symptomatic hip arthritis for possible coexis-
tent spine disorders would be counterproductive and costly.
However, such a workup may be appropriate for patients
with preoperative symptoms suggesting a spinal cause for
their hip pain. Preoperative identification of factors asso-
ciated with hip pain arising from the lumbar spine would
aid the orthopaedic surgeon by identifying the subgroup of
patients with hip arthritis whose preoperative hip pain may
be, in part, the result of an unrecognized spinal disorder
and who might not experience full relief of pain with an
arthroplasty.

Our study was designed with three main objectives: (1)
to identify the incidence/prevalence of low back pain in a
group of patients with end-stage arthritis of the hip
undergoing THA; (2) to describe the natural history of low
back pain in this consecutive cohort undergoing THA; and
(3) to identify potential predictive factors for persistent low
back pain after THA.

Patients and Methods

We prospectively recruited subjects from a consecutive
group of patients undergoing THA between 2004 and 2005
at our institution. Of 390 eligible patients, 344 patients
agreed to participate in the study. Forty-eight patients
declined to participate because they did not want to spend

Table 1. Details of the patients

time filling out the questionnaire. The mean age of the
patients was 64.5 years (range, 32.8-87.1 years). There
were 165 men and 179 women in the cohort with a mean
body mass index of 28.1 Kg/m? (range, 17-45.24 Kg/m?).
All patients reported pain in the hip area and had a radio-
graphically confirmed diagnosis of arthritis. The site of the
pain was the groin in 301 patients (87.6%), buttock in 115
patients (56.1%), anterior thigh in 67 patients (19.5%), and
lateral hip (trochanteric region) in 34 patients (9.9%). Two
hundred eighty-six patients (83.1%) had pain in more than
one region. The underlying diagnosis for THA was osteo-
arthritis in 326 patients (94.7%), displaced femoral neck
fracture in nine patients (2.6%), avascular necrosis in seven
patients (2.1%), and developmental dysplasia of the hip in
two patients (0.6%). The demographic factors between
patients with low back pain and those without low back
pain were similar for age (p = 0.67), gender (p = 0.09),
and body mass index (p = 0.27) (Table 1). The preopera-
tive limb-length discrepancy at 6.1 mm for patients without
low back pain was similar to the discrepancy of 6.8 mm for
patients with low back pain (p = 0.54). The Harris hip
scores also were similar preoperatively (Table 2). We
obtained Institutional Review Board approval before initi-
ation of the study.

We collected data at four times: preoperatively, at
6 weeks, 6 months, and 1 year after THA. No patients
were lost to followup. At each visit various functional
instruments were completed which included a SF-36 [24],
Harris hip score [11], the Linear Analogue Self Assessment
(LASA) [17], and a specific questionnaire asking about the
presence of low back pain and details of such pain, if
present. We asked the patients with low back pain to
indicate on a diagram of the human body, the location of

Parameter Patients without back pain before
and after THA (n = 139)

Patients with back pain before
or after THA (n = 205)

Age in years 67.3 62.7
Gender (male/female) 78/61 87/118
Body mass index (kg/mz) 27.65 28.4

Site of pain

Groin

Lateral hip

Thigh

Lumbar region

Pain radiation below knee

Contralateral buttock
Spine disorder

Recognized preoperatively

Identified postoperatively

120 (86.3%)

181 (88.3%)

12 (8.6%) 22 (10.7%)
17 (12.3%) 50 (24.4%)
0 167 (81.5%)
2 (1.5%) 32 (15.6%)

18* (12.9%)

N/A
N/A

38" (18.5%)

119
49

* Known contralateral hip disorder; 13 patients with known moderate to severe contralateral hip disorders; N/A = Not applicable.
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Table 2. Comparative data for measured preoperative outcome parameters

Parameter Patients without back pain Patients with back pain p Value
before and after THA (n = 174) before or after THA (n = 170)

LASA (energy level) 5.1 4.2 > 0.05
LASA (daily activity) 52 39

LASA (quality of life) 5.8 53

Harris hip score 50.2 47.6

SF-36 (physical health) 42.8 39.9

SF-36 (mental health) 58.5 51.2

LASA = Linear Analogue Scale Assessment.

the pain (ie, low back versus buttock versus thigh versus
below-knee pain), and to grade the intensity of the pain
using the visual analog scale [17]. The findings of addi-
tional examinations after THA were recorded in detail. We
assessed the limb length using the AP standing radiographs
of the pelvis preoperatively and postoperatively.

We used Student’s t-test to determine differences in
preoperative and postoperative functional scores (Harris
hip score, SF-36, and LASA scores) in patients without and
with postoperative low back/hip pain. We used the chi
square test to compare differences in pain radiating below
the knee in patients with and without postoperative low
back/hip pain). The results were statistically analyzed using
the SPSS (Version 13; SPSS, Chicago, IL).

Results

Before THA, 170 patients (49%) reported pain localized to
the lower lumbar region whereas 174 patients did not have
low back pain.

Of the 170 patients (83%) with low back pain before
THA, 113 (66%) experienced complete resolution of the
low back pain despite the fact that 41 of these 113 patients
had undergone a preoperative spine workup, which
revealed lumbar degenerative disease in 26 (without sub-
stantial spinal stenosis), disc herniation in 12, and
ankylosing spondylitis in three (Fig. 1). Another 34
patients who had a negative preoperative spine workup also
experienced complete resolution of their preoperative low
back pain.

Low back pain persisted in 57 of 170 patients (34%).
Thirty-seven of these 57 patients had a known (14 patients)
or suspected (23 patients) diagnosis of a spine disorder for
which they were to undergo examination by a spine spe-
cialist after the THA. The results of the spine workups in
the 37 patients were negative for six and revealed lumbar
degeneration in 12, disc herniation in 12, spinal stenosis in
six, and ankylosing spondylitis in one. Of the other 20
patients, who either refused to receive additional workup or

considered their pain tolerable, pain improved in 15 and
persisted in five. At 1 year followup, low back pain
remained the same in 26 of the 37 patients and became
worse in the remaining five. Low back pain developed after
THA in 35 patients. The low back pain resolved in 17 of
these 35 patients without any intervention. The remaining
18 patients underwent a spine workup that was negative for
five and revealed lumbar disc degeneration in eight and a
herniated disc in five.

We observed improvement in the mean Harris hip score
[11], SF-36 [24], and the LASA [17]. The patients who did
not have low back pain after THA (139 patients) had higher
mean Harris hip scores (85.6 versus 76.4; p = 0.01) and
SF-36 physical (79.6 versus 68; p = 0.02) and mental
(84.5 versus 75.9; p = 0.01) scores than patients who
experienced low back pain after THA. Postoperative LASA
scores also were higher for the patients without postoper-
ative low back pain (Table 3).

Low back pain was present in half the patients under-
going THA. Half of those with low back pain had known
spine disorders. Low back pain improved in two-thirds of
patients, including many with known spine disorders. Of
the one-third with persistent pain, a spine disorder may be
implicated for pain in two-thirds of them. One-tenth of
patients without prior low back pain may have low back
pain develop after the THA. Half of these patients will
have persistent pain that can be attributed to a previously
unrecognized spine disorder (Fig. 2).

Among the cohort of patients with low back pain either
before and/or after the THA, 32 of 205 reported low back
pain radiating below the ipsilateral knee. This was higher
(p = 0.0001) than among the cohort without low back pain
(below the ipsilateral knee in two of 139 patients)
(Table 1).

Discussion

Low back pain is one of the most common musculoskeletal
conditions with an incidence of 73% in the general
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Cohort
344 patients

Low back pain

before THA?
Yes No
170 patients 174 patients
Pain improved
113 patients Low back pain after
Pain remained THA?
57 patients
No spi
Previous di(;(jf‘)(;:: 1 1
history of 72 patients Spine workup No spine Yvorkup Ye.s No.
spine 3 . 20 patients 35 patients 139 patients
disorder 7 patients |
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Fig. 1 A flow chart shows the progress and natural history of low back pain in the cohort. The actual number of patients in each category is

shown.

Table 3. Comparative data for measured postoperative outcome parameters

Parameter Patients without back pain Patients with back pain either p Value
before and after THA (n = 139) before or after THA (n = 205)
LASA (energy level) 7.8 6.6 0.01
LASA (daily activity) 8.5 7.7 > 0.05
LASA (quality of life) 8.3 7.6 > 0.05
Harris hip score 85.6 76.4 0.01
SF-36 (physical health) 79.6 68 0.02
SF-36 (mental health) 84.5 75.9 0.01

LASA= Linear Analogue Scale Assessment.

population [6]. Hip arthritis is a much less common con-
dition by comparison, afflicting only 3.2% of the
population older than 55 years, which is disabling enough
to warrant joint arthroplasty in some patients [8]. A small
number of patients undergoing THA do have persistent
pain leading to patient dissatisfaction. One potential source
of postoperative hip pain is degenerative disease of the
lumbar spine, which poses a challenge to the treating
orthopaedic surgeons in determining the relative contribu-
tion of each condition to hip pain. However, the literature
does not clearly give an indication regarding the frequency

@ Springer

of relief of pain in the lower back after THA. We therefore
established three main objectives: (1) to identify the inci-
dence/prevalence of low back pain in a group of patients
with end-stage arthritis of the hip undergoing THA; (2) to
describe the natural history of low back pain in this con-
secutive cohort undergoing THA; and (3) to identify
potential predictive factors for persistent low back pain
after THA.

This study has some limitations. First, some patients
who had low back pain before and/or after THA did not
undergo full evaluation. Had they been evaluated we might
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Fig. 2 The prevalence of low
back/hip pain in the study popu-
lation is shown in the flow chart.
Low back pain improved in two-

170 patients with
preoperative low

back pain

thirds of patients, including many
with known spine disorders. One-
tenth of patients without previous
low back pain may have low back
pain develop after the THA that
can be attributed to a previously
unrecognized spine disorder.

2/3 resolved

1/3 not resolved

Same pain

Pain changed
173 2/3

have identified the nature of the disorder causing low back
pain. Second, we could not evaluate the potential role of
limb-length discrepancy, if any, on persistent low back
pain, as full-length radiographs of the lower limb were not
obtained in these patients. Finally, we outlined the natural
history of low back pain after THA at a relatively short
term and it is possible that with longer-term followup the
findings may differ.

One study of 97 patients attempted to determine which
signs and symptoms best predict the primary source of pain
in patients with hip and spine disorders [3]. The presence of
a limp, groin pain, or limited internal rotation of the hip
implicated hip arthritis as the primary cause of pain.
However, it is unclear what characteristics of back pain, if
any, may be a predictor of poor outcome after THA. Of-
fierski and MacNab described hip spine syndrome in 1983
[16]. They categorized this syndrome into four groups. The
simple hip spine syndrome was defined along with patho-
logic changes in the hip and spine with a clear source of
pain and disability. If the spine symptoms were aggravated
by the hip deformity, it was called secondary hip spine
syndrome. If the spine and hip were symptomatic and there
was no clear source for the pain and disability, it was called
complex hip spine syndrome. The fourth category was
misdiagnosed syndrome in which the source of pain was
not diagnosed correctly. They considered postural changes
in the low back in the form of hyperlordosis, sacral incli-
nation, and secondary foraminal stenosis at L4-L5 as
possible causes of aggravated symptoms.

One of the objectives of our study was to determine the
group of patients who may have persistent pain after THA
(Fig. 2). We found that three groups of patients may have
persistent pain after THA. One group, which in the current
study constituted the majority of patients with persistent
low back pain, was those with previous low back pain who

Improved Worsened
1/3 2/3

continued to report disabling back pain after THA. The
second group was patients without low back pain who have
low back pain develop after THA. Often, these individuals
had underlying spinal disorders, which may have been
mildly symptomatic but the patients were overwhelmed by
the pain from their degenerative hip arthritis. Nevertheless,
these patients often are dissatisfied with the outcome of
THA and may feel anger toward the treating orthopaedic
surgeons for missing the cause of pain in the first instance.
The final group of patients with persistent hip pain after
THA includes those with hip pain secondary to a hip
problem such as fractures, lack of osseointegration, or
infection.

Various factors may explain why patients can have back
pain develop after THA. The use of regional anesthesia,
which greater than 95% of the patients in this cohort
received, is associated with exacerbation of low back pain.
Positioning of the patient during administration of the
regional anesthesia and injection of a volume of anesthetic
agents into a spinal canal that often is stenotic may con-
tribute to this problem. In addition, alteration of a patient’s
gait pattern after THA and improved ability to ambulate
with preexisting spine degeneration could cause previously
asymptomatic lumbar stenosis to produce claudication
symptoms. However, low back pain is likely to resolve in
the majority of these patients with implementation of
nonoperative modalities.

This prospective study of a relatively large patient
population may serve as a reference point for discussions
between patients with end-stage arthritis of the hip and
their treating orthopaedic surgeons. Results of this study
also suggest it may be helpful for the patient to map out the
site of pain on a human body diagram. The use of pain
charts to map out the site of pain is useful [13] because
there is considerable variation among patients in their
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definition of anatomic sites. Back pain and hip pain often
have different meanings to different patients. It also should
spur the treating physician to seek out an unrecognized
spine disorder in patients undergoing THA who have pre-
operative low back, buttock, and/or lower leg pain.
Hopefully, this will result in patients with concomitant
spine conditions who are better-informed before undergo-
ing THA. Our data suggest the coexistence of a spinal
disorder is not a contraindication to performing THA: all
the patients, including those with a known spinal disorder,
benefited from THA and experienced relief of their pre-
operative low back pain.
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