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Abstract. [Purpose] This study examined pain in patients with hip disease before and after arthroplasty 
and whether the pain was induced in the hip joint itself. [Subjects and Methods] Fifty-two patients 
presenting with hip disease who did not exhibit dementia, disease of the lower limbs or lumbar disease 
were included in this investigation. Regional pain, the site of maximum pain and Visual Analogue Scale 
(VAS) of the site of maximum pain before and after arthroplasty were evaluated. [Results] Groin 
displayed the highest incidence of pre-operative pain (28 cases, 53.8%); that number decreased post-
operatively. Post-operative VAS was significantly smaller than pre-operative VAS. Six patients (11.5%) 
demonstrated pain below the knee pre- and post-operatively. [Conclusions] The present results suggest 
that hip arthroplasty is effective in terms of reduction of pain in the hip joint itself. However, instances 
in which pain persists in remote areas of the hip joint following arthroplasty occur, and the reason for 
this is uncertain. Clinicians must consider an appropriate rehabilitation program to address this pain. 
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INTRODUCTION

Locomotive diseases, e.g., osteoarthritis (OA), frozen 
shoulder and spinal canal stenosis, cause pain. Moreover, 
this pain is a serious issue as it impacts the activities of 
daily living (ADL) of patients. OA of the hip and knee 
joints is by far the most prevalent joint disease1,2). 

OA exerts detrimental effects on patient physical 
function, affects synovial joints, is a major cause of 
musculoskeletal pain, reduces quality of life and leads to 
disability3,4). In a population recruited from general 
practice, an association between morbidity count and pain 
or quality in life of patients with hip OA was established5). 
Physical therapy is recommended as the first line of 
t reatment for  hip OA6).  Evidence support ing the 
effectiveness of physical therapy is well documented; 
however, physical therapy can only delay the progress of 
hip OA; it cannot reverse the course of the disease.

Joint surgery is the standard treatment for hip OA. The 
objectives of surgery include prevention of disease progress 
and the improvement of pain. The specific surgical 

technique is selected primarily with respect to the objective: 
if the purpose is to prevent the progress of the disease, hip 
osteotomy, e.g., rotational acetabular osteotomy (RAO) or 
chiari osteotomy, is preferred; if the purpose is to improve 
pain, total hip arthroplasty (THA) is the method of choice. 
Moreover, consideration of patient age is necessary when 
hip osteotomy or THA is indicated. The former method is 
used to treat young patients, whereas the latter is used to 
treat older patients. Hip pain is a common complaint, 
especially in older adults7). It was reported that the 
symptom of hip OA occurs in 3% of the elderly8). In 
general, older patients with hip OA undergo THA for the 
reduction of pain, and the results of THA are excellent9,10). 
THA permits full weight bearing during the early post-
operative period. Consequently, acquisition of standing and/
or gait is observed early. Therefore, many patients with hip 
OA can realize improved ADL due to surgery although 
relief from the pain is not a simple matter. 

It is well known that referred pain which occurs not only 
in the hip joint but also in the thigh or knee is a 
characteristic of hip disease7). In short, OA generally causes 
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significant chronic pain and disability, especially in the 
lower extremities2). Khan and Woolson reported that 73% 
of patients with primary hip disease had pain in the groin, 
and 27% of patients had the referred pain of the knee that 
spread to the groin11). 

THA may not affect referred pain if the referred pain is 
not the origin of the hip disease. Kawada et al. reported that 
referred pain observed in severe hip OA patients may 
initially be triggered by the hip joint itself, but prolonged 
referred muscle pain may become a possible generator for 
the triggering and maintenance of a mal-pain circuit12). 
Mike reported that a women who presented with hip OA 
and deep knee pain had no pain after a Birmingham hip 
replacement, but deep knee pain came back13). Clinically, 
many patients with hip disease are satisfied with the 
outcome of THA; however, cases do occur in which the 
pain persists following surgery. Furthermore, if the patient 
exhibits pre-operative musculoskeletal pain unrelated to hip 
disease, it is reasonable to conclude that this pain may 
continue post-operatively. The condition of pain prior to 
and following surgery in patients with hip disease has not 
been examined in previous studies. Through our clinical 
experience, we know that pain may continue post-
operatively, but evidence to support our hypothesis that 
such pain may be unrelated to hip disease is lacking. The 
objective of this investigation was to evaluate the areas of 
pain in patients with hip disease before and after 
arthroplasty and to determine whether the pain was induced 
in the hip joint itself.

SUBJECTS AND METHODS

Ethics approval for this study was granted by the 
Nagasaki University Graduate School of Biomedical 
Sciences Ethics Board (No; 08062695). Informed consent 
was obtained from all participants.

Subjects were selected from among inpatients presenting 

with hip disease for whom arthroplasty was scheduled at 
the Nagasaki University Hospital or the Japanese Red Cross 
Nagasaki Genbaku Hospital between June 2008 and 
February 2010. Patients with dementia, disease of the lower 
limbs (except the hip joint) and lumbar disease were 
excluded. Table 1 summarizes subject’s data. The total 
number of participants was 52 (women; n=44, men; n=8); 
mean values of age, height, weight and body mass index 
(BMI) were 64 (±11.5; SD) years of age, 154.1 (±6.8) cm, 
56 (±8.4) kg and 23.6 (±3.3) kg/m2, respectively. Diagnoses 
were as follows: hip OA (n=47) and osteonecrosis of the 
femoral head (n=5). Scheduled arthroplastic procedures 
were THA (n=49), Bipolar Hip Arthroplasty (BHA, n=2) 
and  Bi rmingham Hip  Resur fac ing  (BHR,  n=1) . 
Furthermore, the average period of continuing pain was 6.1 
(±8.1) years.

From our clinical experience, we understood that many 
patients with hip diseases complain of pain when in motion, 
e.g., standing up or walking, rather than at rest. Therefore, 
we examined the motion pain in this study. Evaluation 
items of pain consisted of regional pain, the site of 
maximum pain and pain was assessed using the visual 
analogue scale (VAS) at the site of maximum pain. These 
data were collected pre- (before 1.3±0.6 days) and post-
operatively (after 18.2±5.1 days). Moreover, the target leg 
was the operative side. Assessment of regional pain was 
based on the previous report of Kawada et al.12). To be 
certain, each subject was asked to identify regions of pain 
on a body chart from the lumbar area to the lower limbs. 
Based on the body charts, regions of pain were classified 
into lumbar, groin, glutealis, greater trochanter, anterior 
thigh, lateral thigh, medial thigh, posterior thigh and below 
the knee. Patients were asked to identify the part of 
maximum pain on a body chart of pain that they had drawn. 
VAS of the specific body part was evaluated by a patient 
drawing a vertical line on a 10 cm horizontal line: 0 cm is 
equivalent to no pain, and 10 cm defines the strongest pain 
in the individual’s experience. Subsequently, the length of 
the line drawn by each patient was measured with a ruler. 
The difference in pre- and post-operative VAS was analyzed 
utilizing the paired Student’s t-test. Values were considered 
statistically significant at p<0.05.

RESULTS

Table 2 summarizes the frequency of regional pain. 
Fifty-one pre-operative (98.1%) and 41 post-operative 
(78.8%) cases complained of pain. Pre-operatively, the 
groin (31 cases, 59.6%) exhibited the highest incidence of 
pain followed by the glutealis (23, 44.2%), the greater 
trochanter and below the knee (18, 34.6%). Post-
operatively, the groin exhibited the highest incidence of 
pain (15, 28.8%), followed by the greater trochanter (13, 
25%) and below the knee (11, 21.2%). Among eighteen 
cases (34.6%) that complained of pain below the knee pre-
operatively, in twelve cases (23.1%) it disappeared post-
operatively, but in remained in six cases (11.5%). 

Table 3 summarizes the frequency of the region of 
maximum pain and VAS data. Pre-operatively, the groin 

Table 1. Summary of subjects data

Age(years)

Gender

women

men

Height(cm)

Weight(kg)

BMI(kg/m2)

Diagnosis

osteoarthritis of the hip

osteonecrosis of femoral head

Operation

THA

BHA

BHR

Duration of pain(years)

64(±11.5)

44

8

154.1(±6.8)

56.0(±8.4)

23.6(±3.3)

47

5

49

2

1

6.1(±8.1)

 Mean (±SD)
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displayed the highest incidence of maximum pain (28 cases, 
53.8%), followed by the trochanter (12, 23.1%) and the 
glutealis (7, 13.5%). The pre-operative VAS range was 1.3–
9.9 cm and the mean ± SD of VAS was 6.6 ± 2.2 cm. On the 
other hand, post-operatively, the greater trochanter 
exhibited the highest incidence of maximum pain (12, 
23.1%), followed by the groin (9, 17.3%) and the lateral 
thigh (7, 13.5%). The post-operative VAS range was 0.3–6.9 
cm and the mean ± SD of VAS was 3.1 ± 2.0 cm. Post-
operative VAS was significantly smaller than pre-operative 
VAS.  

CASE STUDY

This section describes two cases characterized by both 
pre- and post-operative pain below the knee. 

Case 1:
Case 1 was a 55-year-old woman (height, 144 cm; 

weight, 62 kg; BMI, 29.8 kg/m2) with a diagnosis of right 
hip OA. Anamnesis revealed thyroid cancer; however, 
previous surgical intervention had resulted in complete 
recovery. The patient’s job consisted of carrying goods in a 
supermarket. She complained of pain in the area of the hip 
joint while walking, beginning five years earlier. 
Furthermore, this pain extended to the knee joint. Pre-
operative evaluation disclosed pain in the groin, glutealis, 
greater trochanter and below the knee. Only knee pain 
remained 21 days after THA; this pain was present upon 
standing and walking.

Case 2:
Case 2 was a 62-year-old housewife (height, 142 cm; 

weight, 58.2 kg; BMI, 28.9 kg/m2) with a diagnosis of right 
hip OA. Anamnesis was unremarkable. The patient 
experienced hip pain over a period of 20 years. She 
underwent RAO of the right hip joint in 1990. However, 
slight pain persisted in the right hip joint; moreover, the 
pain increased with the passage of time. Recently, pain in 

the left hip joint intensified rapidly, and the progress of the 
pathogenesis of the left hip OA was remarkable. As a result, 
the patient underwent THA in 2008. Consequently, the pain 
in the left hip joint disappeared, but pain in the right hip and 
knee joints continued. At this point, THA was scheduled for 
the right hip joint. Pre-operative evaluation revealed pain in 
the groin, knee joint and ankle joint. Following THA, pain 
in the groin disappeared, whereas pain in the knee and ankle 
joints persisted. Additionally, pain appeared in the posterior 
thigh when walking. The patient characterized the pain 
below the knee as strong; she experienced difficulty 
sleeping due to the pain.

DISCUSSION

Numerous studies have documented the pain associated 
with hip disease; however, most of these studies were 
concerned with pre-operative pain. To the best of our 
knowledge, this research is the first to compare pre- and 
post-operative pain in hip disease patients.

The majority of patients experienced pain in the hip 
region, and pain below the knee exhibited the highest 
frequency pre-operatively. Kawada et al.12) examined 
regions of pain in severe hip joint disease (29 cases, 36 
joints). They noted that 14% of the joints demonstrated pain 
below the knee. Our findings regarding frequency of pain 
below the knee were higher than those of Kawada; however, 
both of these findings suggest that pain in patients with hip 
disease occurs not only in the hip joint region but also in 
remote areas. We speculated that this symptom is caused by 
referred pain which originates in the hip joint itself. 
Nakamura reported that knee pain is more common in the 
d iagnos t ic  de lay  g roup  of  h ip  OA pa t ien t s  and 
recommended the differential diagnosis of hip pathology 
for in elderly patients with unexplained knee pain, which 
should be assumed to be referred pain14). Hip disease is 
known to cause referred pain in the hip joint as well as in 

Table 2. Frequency of regional pain

lumbar groin greater trochanter glutealis
thigh

(anterior)

thigh

(posterior)

thigh

(lateral)

thigh

(medial)
below knee

pre-operative 9(17.3) 31(59.6) 18(34.6) 23(44.2) 10(19.2) 2(3.8) 8(15.4) 3(5.8) 18(34.6)

post-operative 1(1.9) 15(28.8) 13(25) 7(13.5) 8(15.4) 4(7.7) 9(17.3) 7(13.5) 11(21.2)

 number of cases (%)

Table 3. Frequency of maximum regional pain and VAS

pre-operative post-operative

part

groin 28(53.8%), greater trochanter 12(23.1%), 

glutealis 7(13.5%), thigh(anterior) 3(5.8%), 

thigh(lateral) and below knee 2(3.8%)

greater trochanter 12(23.1%), groin 9(17.3%), thigh(lateral) 7(13.5%), 

thigh(anterior) 6(11.5%), glutealis 5(9.6%), thigh(posterior) 4(7.7%), 

below knee 3(5.8%), thigh(medial) and lumbar 1(1.9%)

VAS
Range 1.3–9.9

Average 6.6±2.2

Range 0.3–6.9

Average 3.1±2.0

 number of cases (%) mean±SD *:p<0.001

*
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the thigh and the knee joint. This pain type, much like the 
referred pain that originates in hip disease, has been 
explained with reference to patterns of dermatomal, 
myotomal and sclerotomal segments. However, enormous 
individual variation exists in these segments as well as in 
presenting symptoms15). Farrell et al. noted that the 
mechanism governing referred pain may be attributable to 
sensitization of spinal cord neurons; however, the details 
remain unclear16).

Arthroplasty, e.g., THA, is effective at reducing pain11). 
Therefore, if referred pain from the hip joint induces pre-
operative pain below the knee, we hypothesized that 
arthroplasty would lead to a reduction in pain. In the current 
study, the number of patients exhibiting pre-operative pain 
in the groin, greater trochanter and glutealis decreased 
following surgery. Additionally, the number of patients 
describing maximum groin pain post-operatively decreased 
from the pre-operative number. Furthermore, post-operative 
VAS was significantly smaller than the pre-operative value. 
These results suggest that hip joint arthroplasty is effective 
in terms of reduction of pain in the hip joint itself. 

In eighteen cases there was pre-operative pain below the 
knee, and it disappeared in 12 cases post-operatively. In 
short, pre-operative pain below the knee in those cases may 
have been referred pain of hip joint origin. However, the 
most remarkable data in this study was obtained from six 
cases (11.5%) involving both pre- and post-operative pain 
below the knee. Moreover, two cases introduced in this 
investigation were classic examples of this symptom. None 
of the subjects in this study had diseases with leg symptoms 
besides the hip joint. We think that pre-operative pain below 
the knee of the 6 cases was not induced by knee OA etc, 
since the pain below the knee remained even though the hip 
pain in the 6 cases was improved by the operation. These 
cases do not support our hypothesis that post-operative pain 
below the knee is referred pain from the hip joint.

A recent report cited numerous investigations regarding 
intractable chronic pain, e.g., complex regional pain 
syndrome (CRPS). The mechanism governing chronic pain 
has not been clarified; however, the sensitization of spinal 
cord neurons due to decreased pain threshold, and one of 
the causes was that the pain stimulation continues. Hip 
disease is consistent with pain that persists long term. On 
the other hand, a previous study assessing pain following 
THA reported that poor pre-operative function might impact 
recovery unfavorably, which might lead to prolonged 
pain17). Moreover, Troy reported that the maintenance of 
referred muscle pain usually depends on ongoing noxious 
inputs from the site of primary muscle pain18). The current 
study was unable to clarify the details of pain origin; 
however, as understood from the results of the sample 
cases, subjects in this investigation displayed continuing 
hip pain over several years, which might have accounted 
for the pre- and post-operative pain below the knee. The 
possibility exists that physical functions prior to surgery 
and muscle pain also influence the continuation of pain and 
future examination of these points is necessary. 

This study had one major limitation. Post-operative 
evaluation was initiated approximately three weeks after 

surgery; thus, the possibility exists that the influence of the 
surgical wound is reflected in this data. Therefore, we 
believe that a future follow-up survey is necessary.

We conclude that instances in which pain persists in the 
remote regions of the hip joint following arthroplasty occur 
although the cause is uncertain. Clinicians must consider 
the most appropriate rehabilitation program with respect to 
this pain.
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