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Background: The etiological diagnosis of painful primary total hip arthroplasty and its
management is a complex clinical challenge for pain physicians. Extrinsic sources of pain in the hip
joint might be efficiently treated by clinical pain units, although the topic remains controversial.
Objectives: To conduct a literature review and suggest an evidence-based algorithmic approach
to managing painful hip arthroplasty.
Study Design: Systematic literature review with qualitative data synthesis.
Methods: We conducted an online search of Medline/Pubmed, Embase, Clinical Trials, and
Cochrane database using the Medical Subject Heading (MeSH) and free terms on all biomedical
literature published up to August 2019. Articles that described either the etiologies and management
of painful primary total hip arthroplasty or the imaging techniques to specifically assess any of its
causes were included. We collected the demographic data (gender, age, body mass index), main
etiologies, diagnostic tests, and specific treatments applied in each study. Based on the reviewed
evidence, we propose an algorithmic approach, with a special emphasis on etiologies that should
be referred to pain clinics.
Results: Twenty-four studies were included for the synthesis, 16 of which were observational
studies and 8 of which were non-systematic literature reviews that described a wide range of
etiologies of painful primary total hip arthroplasty. The results showed that 2/3 of the causes of
pain were intrinsic and need to be managed by orthopedic surgeons. One third of the etiologies
were extrinsic and should be referred to pain clinics once intrinsic causes have been ruled out.
Among extrinsic sources of pain, the most frequent was myofascial etiology.
Limitations: A publication bias might have been present due to the inclusion of studies published
only in English, Spanish, and German. The included studies also had heterogeneous methodologies.
Conclusions: The current review suggests that painful hip arthroplasty is not a rare condition
in clinical practice. We systematically reviewed etiologies and various treatments published in
the literature and we suggest an algorithmic approach to management based on the available
evidence. This approach incorporates the evidence regarding our knowledge of the etiologies,
diagnosis, and management of chronic pain after total hip arthroplasty.
Systematic review registration: The protocol was registered in PROSPERO the international
prospective register of systematic reviews, ID CRD42020185663.
Key words: Chronic pain, review, pain management, arthroplasty, hip replacement
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O

ver the past half century, total hip arthroplasty
(THA) has become a commonplace surgical
procedure worldwide. Severe preoperative
pain is the primary indication for THA, and its utility

in relieving pain and increasing the level of function is
widely accepted (1,2). However, a significant number
of patients develop chronic pain after the procedure,
despite well-fixed and well-positioned components.
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Recent studies have reported that 7% – 28.1% of
patients who underwent THA had persistent hip pain
12 – 18 months after the operation (3,4). This persistent
pain is also known as painful THA and occurs when
pain persists, for various reasons, beyond the normal
time for tissue to heal (usually longer than 3 – 6
months) (5). Persistent pain after hip arthroplasty can
be problematic for the patient and usually presents a
diagnostic and therapeutic challenge (5).
Painful THA is not a rare clinical condition, due to
the high and increasing number of patients undergoing
hip arthroplasties each year (3,4,6,7). Although, actual
frequency of etiological sources of pain have not been
well established. Fundamental for successful treatment
is the ability to establish the specific source of pain.
Thus, therapy can be targeted to the direct etiology.
In addition, successful diagnosis and management processes may require multidisciplinary approaches, which
necessarily involves pain management.

registered in PROSPERO the international prospective
register of systematic reviews, ID CRD42020185663.

Study Rationale

Data Collection Process, Data Items and
Quality Assessment

Results of the existing evidence leave the question
regarding how frequently the source of pain can be
identified in patients with a painful THA, how successful is its management and the role of pain specialist
within the management of these patients.

Study Objectives
Consequently, there is a need to conduct a new,
comprehensive review that can present all the available
information of the studies addressing painful total hip
arthroplasties, which will summarize available evidence
in order to update the knowledge of clinicians and
researchers. We aim to systematically review the available literature on chronic pain associated with THA or
painful THA. We describe the possible etiologies, their
treatment, and the utility of imaging tests for assessing
the causes of chronic hip pain after THA. Lastly, we propose an evidence-based management algorithm, which
we have implemented at our pain clinic for patients
with painful THA.

Methods
Information Sources and Protocol
Registration
This study was conducted according to the PRISMA
statement (8). We systematically searched Medline/
Pubmed, Embase, Clinical Trials, and Cochrane database (last search date August 2, 2019). The protocol was
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Search Strategy
We used the following terms: ((“hip arthroplasty”
OR “THA” OR “total hip arthroplasty”) AND (“chronic
pain”)) OR (“painful hip arthroplasty”) OR (“painful
total hip arthroplasty”)) with no publication year or
language limits (last search date August 2, 2019).

Eligibility Criteria and Study Selection
Articles describing either the etiologies and management of painful THA or the imaging techniques to
specifically assess any of its causes were included. We
performed an initial selection of relevant articles based
on title and abstract and obtained full-text versions for
the data extraction. The selected studies were narrative reviews and observational studies (prospective and
retrospective) and case reports.

We collected demographic data (gender, age, body
mass index [BMI]), main etiologies, diagnostic tests, and
the specific treatments applied. The data are expressed
as mean, median, frequencies, and relative frequencies,
as appropriate. For dispersion, we collected standard
deviation and range when appropriate. Due to the heterogeneity in the included articles, we did not rate the
quality of evidence with a standardized method.

Risk of Limitations Across Studies
A publication bias might have been present due to
the inclusion of studies published only in English, Spanish, and German. Furthermore, including only studies
that were published in the medical literature and exclusion of grey literature may have caused publication
limitation.

Results
Using the previously described search strategy, we
initially found 258 articles. Figure 1 shows the flowchart
for the article selection. We excluded from the analysis
those studies that focused on acute or postoperative
pain and those that reported arthroscopic surgery techniques. In the end, we included 24 articles, which covered 8 reviews, 7 retrospective studies (466 patients), 2
prospective studies (61 patients), 3 case series (11 patients), and 4 case reports that described a wide range
of etiologies for painful THA (Table 1 [5,9-31]). Most
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of the patients (n = 542) included
in studies that recorded an etiology
were women. The included studies
described either the etiologies and
management of painful THA or the
imaging techniques to specifically
assess any of its causes.
The etiologies of painful THA
ranged from intrinsic to extrinsic,
and a small patient group had persistent painful THA of unexplained
origin. Some 65.3% of the patients
had intrinsic etiologies for the
pain, which included 1) joint infection or loosening (182 patients), 2)
impingement (80 patients), 3) wear
(41 patients), 4) material problems
(32 patients), and 5) misplacement
or fracture (7 patients). Some 38.6%
of patients had extrinsic etiologies
for the pain, which included 1)
myofascial/soft tissue pain (67.4%),
2) projected pain (26%), and 3) peripheral neuropathic pain (6.6%).
The etiological diagnosis was not
established in 8 cases (Table 2).

Discussion
Fig. 1. Flowchart for included studies.
The management of patients
with persistent pain after THA
remains controversial. There are
numerous possible etiologies that,
according to the reviewed literature, can be classified
included articles reported other characteristics such
as extrinsic or intrinsic to the hip joint (11,18,23,27).
as age, follow-up time, and BMI. Even with these
First, intrinsic causes for the pain should be considlimitations, it is interesting to note the presence of a
ered, which include loosening, infection, wear, matesignificant number of female patients among the rerial problems, misplacement, and fracture, all of which
ported patients, given that gender has been previously
are important etiologies that usually require surgical
reported as a risk factor for chronic pain after THA
management. These causes should therefore be ruled
(5). Additional characteristics reported as risk factors
out by orthopedic surgeons before considering other
include high BMI, high preoperative pain levels, age,
less common causes.
and depression (5).
Patients with suspected extra-articular etiologies
Regarding the etiologies, these reports might have
for the persistent pain should be referred to pain clinics
an inherent reporting bias because those cases without
for study and treatment. In a number of the published
an established etiology, especially if treatment is ineffective, are less likely to be reported in the literature.
cases and in our own experience, certain patients might
have more than one concomitant etiology, especially
Diagnosis of Painful Total Hip Arthroplasty
when an extrinsic etiology is reported.
A comprehensive medical history review and physiThe patients included in this review were mostly
cal examination constitute the basis for establishing
women; however, one of the included studies did not
the diagnosis and thereby provide appropriate and
report this information. Additionally, not all of the
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Table 1. Characteristics of included studies.

First author

Year

Article

Berquist et al (9)

1987

Retrospective study (n: 175 patients
with painful hip arthroplasty taken to
subtraction arthrograms)

Reported etiology
Bursae and/or communicating cavities (n: 75)
Loosening or infection (n: 97)

Biant et al (10)

2010

Case report (n: 1)

Hypersensitivity reaction to the metal-on-metal prosthesis of the hip
articulation

Bozic and Rubash
(11)

2004

Review

(i) Intrinsic causes: infection, mechanical loosening, tip of stem pain
(modulus mismatch), stress fracture, periprosthetic fracture, non-union,
osteolysis, occult instability, inflammatory bursitis, tendonitis.
(ii) Extrinsic causes: lumbar spine disease, peripheral vascular disease,
nerve injury or irritation, causalgia or complex regional pain syndrome,
metabolic disease, malignancy or metastases, hernia, referred pain

Browne et al (12)

2011

case series (n: 3)

Anterior iliopsoas impingement

Chalmers et al
(13)

2017

Retrospective study (n: 49)

Psoas impingement

Prospective study (n: 56)

Material problems (n: 2)
Aseptic loosening (n: 30)
Periprosthetic infection (n: 17)
Periprosthetic fractures (n: 2)
Trochanteric bursitis (n: 5)

He (14)

2014

Classen et al (5)

2013

Review

(i) Soft tissue damage or irritation: bursitis, tendinopathy of the gluteus
medius and minimus tendon, rupture of the gluteal muscles or tendons,
snapping hip syndrome, impingement of the iliopsoas.
(ii) Bony aspects: bone-to-bone impingement, component-to component
impingement and component-to-bone impingement, heterotopic
ossifications, stress shielding, fatigue fractures.
(iii) Neurological or vascular causes

Dahm et al (15)

1998

Case report (n: 1)

Intrapelvic extrusion of bone cement

Retrospective study (n: 194)

(i) Periarticular pain (53 cases)
(ii) Projected pain (49 cases)
(iii) Wear (40 cases)
(iv) Loosening (20 cases)
(v) Material problems (17 cases)
(vi) No diagnosis (7 cases)
(vii) Chronic infection (6 cases)
(viii) Misplacement (3 cases)
(ix) Fracture (2 cases)
(x) Complex regional pain syndrome (1 case)

Review

(i) Positive x-rays: aseptic loosening, septic loosening, osteolysis,
micromotion, heterotopic ossification, stress shielding.
(ii) Negative x-rays: reactive synovitis, aseptic lymphocytic vasculitis
associated lesion (ALVAL), iliopsoas tendinitis, abductor muscle damage,
trochanteric bursitis, lumbar spine disease, nerve injuries, Hernia femoral
or inguinal, and referred pain

Review

(i) Intrinsic causes: aseptic loosening, prosthetic joint infection,
instability, and impingement, thigh pain (micromotion, modulus
mismatch, unnoticed periprosthetic fractures), iliopsoas impingement or
hypersensitivity to metal debris.
(ii) Extrinsic causes: trochanteric pain syndrome, heterotopic ossification,
insufficiency fractures, spinal pathology, postsurgical pain syndrome and
causes unrelated to the musculoskeletal system radiating to this area

Review

(i) Aseptic loosening
(ii) Instability and dislocation
(iii) Infection
(iv) Particle disease and osteolysis
(v) Adverse reactions to metal debris
(vi) Fracture
(v) Soft tissue abnormalities: abductor tendon defects, iliopsoas
impingement
(vi) Heterotopic ossifications
(vii) Neurovascular damage

Erivan et al (16)

Ferrata et al (17)

Forster-Horvath
et al (18)

Hargunani et al
(19)
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Table 1. Characteristics of included studies (continued).

First author

Year

Article

Reported etiology

Kim et al (20)

2017

Case report (n: 1)

Chronic post-arthroplasty hip pain, no specific diagnosis

Kisielinski et al
(21)

2003

Case report (n: 1)

Inflammatory reaction caused by polyethylene wear in total hip
arthroplasty

Lahner et al (22)

2013

Prospective study (n: 5)

Prosthetic joint infection (n: 2)
Psoas impingement (n: 2)
Adhesions of the periprosthetic tissue (n: 1)

Lanting and
MacDonald (23)

2013

Review

(i) Intracapsular causes: aseptic loosening, infection, prosthetic failure,
osteolysis, stem tip pain, pending stress fracture, instability, periprosthetic fracture, non-union, and impingement.
(ii) Extracapsular causes: iliopsoas tendonitis, heterotopic ossification, or
trochanteric bursitis
(iii) Extrinsic causes: spine disease, neuropathy, inguinal or muscular
hernias, abductor tendinopathy or tears, metabolic bone disease,
malignancy, vascular disease, complex regional pain syndrome

Lombardi (24)

2014

Case series (n: 6)

Femoral loosening (n: 1) and material problems (n: 5)

McCarthy et al
(25)

2009

Retrospective study (n: 14)

Infection (n: 2)
Material related problems (n: 3)
Loose of acetabular component (n: 1)
Corrosion at the head-neck junction of a metal-on-metal articulation (n:
1)
Soft tissue-scar impingement at the head/cup interface (n: 4)
Capsular scarring with adhesions (n: 1)
Synovitis (n: 4)

Nazal et al (26)

2019

Retrospective study (n: 10)

Iliopsoas impingement (n: 10)
Capsular fibrosis (n:1 0)
Loose bodies (n: 6)

Review

(i) Intrinsic causes: infection, aseptic loosening, instability, modulus
mismatch synovitis.
(ii) Extrinsic causes: impingement, bursitis, tendonitis, heterotopic
ossiﬁcation, stress fracture, spine pathology, neuropathy or nerve
entrapment, vascular claudication, hernia, tumor

Pietrzak et al (27)

2018

Potter et al (28)

2005

Review

(i) Infection
(ii) Dislocation
(iii) Periprosthetic osteolysis
(iv) Neuropathy
(v) Heterotopic ossiﬁcation
(vi) Pain of indeterminate origin

Schoof et al (29)

2017

Retrospective study (n: 12)

Anterior iliopsoas impingement due to a mispositioned acetabular
component

Shahrdar et al
(30)

2006

Case series (n: 2)

Stenosis of the lumbar spine and contralateral arthritic knee due to an
overload of that leg

Yakovlev and
resch (31)

2011

Retrospective study (n: 12)

Intractable neuropathic pain after THA

efficient treatment. The temporal onset, duration, and
presence of signs or symptoms of neuropathic versus
nociceptive pain (or both), and the location of the
pain are crucial in determining the etiology of painful
THA. Locating the pain is essential and could suggest
the underlying etiology. For example, groin pain might
suggest an inguinal hernia, referred pain, quadratus
femoris or ischiofemoral impingement, enthesitis of
the direct tendon of the rectus femoris, adductor en-

www.painphysicianjournal.com

thesopathy, or, more commonly, iliopsoas syndrome.
Pain in the anterior thigh might suggest iliopsoas
syndrome, femoral nerve neuropathy, and/or lumbar
(L2-L3) projected pain. Lateral thigh pain suggests
tendinopathy of the gluteus medius tendon, or lumbar
(L4-L5) projected pain. Posterior thigh pain might suggest pyramidal, projected pain (L5-S1), sacroiliitis, facet
joint pain (L4-S1), or quadratus femoris or ischiofemoral impingement.
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Table 2. Specific etiologies associated with THA. Calculated over n: 542 patients included in studies that registered any etiology
(some cases reported more than one etiology for the same patient).

Source of
pain

Intrinsic causes

Extrinsic causes

No established
caused

Specific etiology

Treatment

Loosening or infection

182 (33.6%) Surgery

Iliopsoas Impingement or impingement at the head/
cup interface due to soft tissue-scar

80 (14.8%)

44 patients underwent surgery, and 20 had
nonoperative management

Wear

41 (7.6%)

Surgery

Material related problems

32 (5.9%)

Surgery and one patient received intrathecal infusion
of opioid/bupivacaine after further surgery was
declined

Adhesions of the periprosthetic tissue, capsular
fibrosis, or capsular scarring

12 (2.2%)

Surgery

Misplacement or fracture

7 (1.3%)

Surgery

Bursae and/or communicating cavities

75 (13.8%)

Local injection of anesthetic into the bursa

Projected pain: back pain with or without neuropathy
(45), knee osteoarthritis (3), metabolic neuropathy
(1), stenosis of the lumbar spine (2)

51 (9.4%)

Management of underlying etiology

Trochanteric bursitis

45 (8.3%)

Medical treatment and physiotherapy

Intractable neuropathic pain after THA

12 (2.2%)

Peripheral nerve field stimulation (PNFS) with
percutaneous placement of 2 temporary 8-electrode
leads in subcutaneous tissue in the area of greatest
pain

Iliopsoas tendinitis

5 (0.9%)

Abductor deficiency

5 (0.9%)

Heterotopic ossification

2 (0.4%)

Ischial tuberosity tendinitis

1 (0.2%)

Synovitis

4 (0.7%)

Complex regional pain syndrome

1 (0.2%)

Chronic post-arthroplasty hip pain, no specific
diagnosis

8 (1.5%)

Complementary diagnostic tests should be performed based on the patient’s medical history, physical
examination findings, and suspected etiology. According to the main clinical suspicion, various tests should
be considered:
•
Infection: complete blood count, erythrocyte sedimentation rate, C-reactive protein, gallium scan
or labelled white blood cell scintigraphy (10,32),
culture test, or orthopedic consultation.
•
Loosening: x-rays, computed tomography (CT),
orthopedic consultation, and nuclear medicine.
Technetium-99 methylene diphosphonate bone
scintigraphy is a highly sensitive technique but has
a very low specificity (11). Increased uptake can be
seen in loosening (and in other conditions) and
can occur for up to 2 years after uncomplicated
cemented and cementless THA (11). This test is
therefore considered to have better diagnostic
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Incidence

•

•

Medical treatment and physiotherapy

No report
One patient underwent cooled (60°C) radiofrequency
lesioning of the articular branches of the femoral
nerve (ABFN)

performance one year after surgery for cemented
THA and 2 years for cementless THA.
Iliopsoas impingement: x-ray analysis (including
direct lateral radiography) and ultrasonography
(10). Ultrasonography might confirm the diagnosis
as well as CT. Furthermore, it has been suggested
to use a test injection (with corticosteroid and/or
local anesthetic) into the deep aspect of the tendon under ultrasound guidance to assist the diagnosis. Nevertheless, this procedure is controversial,
as false-positive results rate might be high due to
frequent communications between the ilio-psoas
bursa and the joint cavity (33).
Other periprosthetic soft tissue etiologies: ultrasonography (5), optimized magnetic resonance imaging (MRI) (with metal artifact reduction, turbo
spin echo sequences), and diagnostic nerve blocks
(14,28).

www.painphysicianjournal.com
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•

Referred pain: sacroiliac joint and lumbar spine
MRI, knee pain assessment, and electromyography.

For patients with painful THA referred to our pain
clinic, the myofascial etiology was by far the most
common (mainly iliopsoas bursitis or impingement),
followed by referred radicular pain and peripheral
neuropathic pain (usually femoral nerve neuropathy).
Uncommon causes included inguinal hernia and stress
fractures of the iliopubic ramus. Very frequently, x-ray
analysis, complete blood count, and scintigraphy are
needed in order to rule out the most common causes
of intrinsic pain (such as infection, fractures, loosening,
or iliopsoas impingement) and then proceed to study
extrinsic etiologies that might explain the pain.
Figure 2 shows a suggested algorithmic approach
for the diagnosis and management of painful THA.
We have highlighted the tests required to rule out the

most frequently reported extrinsic and intrinsic etiologies of painful THA.

Treatment of Painful Total Hip Arthroplasty
The diagnosis and source of pain can be determined
in most cases. Based on our results, the diagnosis was
not established in only 1.5% of cases. Intrinsic etiologies of pain usually require orthopedic management,
while extrinsic causes of persistent pain warrant a pain
clinic consultation. Once the underlying etiology has
been determined, it should be specifically addressed.
Typical approaches for addressing the etiology in the
pain clinic setting include the following:
Periprosthetic myofascial etiology: Its treatment includes injection of local anesthetics and corticosteroids
under ultrasound guidance or under x-rays with contrast dye (Fig. 3), as well as physical therapy, botulinum
toxin injection, and multimodal analgesia. Follow-up

Fig. 2. Suggested algorithm for painful THA. (CBC: complete blood count, ECR: erythrocyte sedimentation rate, CRP: C-reactive
protein, ENG: electroneurography, EMG: Electromyography, MRI: magnetic resonance imaging, CT: computed tomography,
DRG: dorsal root ganglion, US: ultrasound).

www.painphysicianjournal.com

199

Pain Physician: May/June 2021 24:193-201

2

1

3

Fig. 3. Injection of local anesthetics and corticosteroids under
X-rays with contrast dye in a patient with painful THA due
to periprosthetic myofascial etiology. (1: iliopsoas muscle, 2:
rectus femoralis and, 3: quadratus femoris muscle).

and reassessment of the etiology should be considered
in those cases with poor pain relief. This etiology was
by far the most frequent etiology for presenting extrinsic pain, accounting for 67.4% of the cases with an
extrinsic source of pain (Table 2). Periprosthetic myofascial etiology groups specific diagnosis such as iliopsoas
tendinitis/tendinopathy due to tendon impingement,
ischial tuberosity tendinitis, and bursitis. Similarly, to
Erivan et al (16), our results showed that periarticular
pain is poorly described in literature and the best described myofascial etiology is iliopsoas impingement,
probably due to its potential surgical treatment.
Iliopsoas impingement: Specific initial treatment
for this etiology includes a non-operative approach
combining physical therapy and local corticosteroid
injections. Available evidence also reports injection of
botulinum toxin into the iliopsoas muscle as an alternative to provide significant pain relief and functional

improvement (34). If these measures fail, endoscopic,
arthroscopic, or even open revision surgery may provide good outcomes in terms of pain alleviation.
Unfortunately, risks inherent to these procedures are
associated with higher morbidity rates as compared to
a non-operative management (33, 35,36).
Referred pain: One of the main sources of referred pain is spinal. In those cases, epidural block
(a transforaminal approach is suggested) or pulsed
radiofrequency of the dorsal root ganglion should be
considered for managing the pain, according to the
specific etiology.
Peripheral neuropathic pain: Although this type
of pain is typically due to femoral nerve neuropathy,
other conditions such as sciatic nerve, femoral cutaneous nerve, or obturator nerve neuropathy should be
considered. For these conditions, nerve block or pulsed
radiofrequency under ultrasound guidance could result
in pain relief. However, multimodal analgesia and interventions such as spinal cord stimulation, dorsal root
ganglion stimulation, and peripheral nerve stimulation
might be considered if adequate relief from the neuropathic pain is not achieved after the first attempt.
Inguinal hernia: Referral to general surgery. We
previously proposed a decision tree algorithm for diagnosing and managing patients with painful THA within
the context and approach of a pain clinic consultation
(Fig. 2).

Conclusions
Painful THA is not a rare clinical condition, although, actual frequency of etiological sources of pain
have not been well established. We have systematically
reviewed the etiologies and various treatments published in the literature, the results of which showed
that 2/3 of the causes of pain are intrinsic and need
to be managed by orthopedic surgeons. A third of the
etiologies are extrinsic and should be referred to pain
clinics once the intrinsic causes have been ruled out.
We have proposed an evidence-based algorithmic approach for managing THA pain.
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