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| Case Report |

Efficacy of Intra-articular Steroid Injection in Patients 
with Femoroacetabular Impingement
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Femoroacetabular Impingement (FAI) arises from morphological abnormalities between the proximal femur 
and acetabulum. Impingement caused by these morphologic abnormalities induces early degenerative changes 
in the hip joint. Furthermore, FAI patients complain of severe pain and limited range of motion in the hip, 
but a guideline for treatment of FAI has not yet been established. Medication, supportive physical treatment 
and surgical procedures have been used in the treatment of the FAI patients; however, the efficacies of these 
treatments have been limited. Here, we report the diagnosis and treatment for 3 cases of FAI patients. 
Intra-articular (IA) steroid injection of the hip joint was performed in all three patients. After IA injection, 
pain was reduced and function had improved for up to three months. (Korean J Pain 2013; 26: 154-159)

Key Words:

femoroacetabular impingement, hip osteoarthritis, intra-articular injection.

Received November 7, 2012. Revised December 18, 2012. Accepted December 21, 2012.
Correspondence to: Eun Joo Choi, MD
Department of Anesthesiology and Pain Medicine, Seoul National University Bundang Hospital, 166 Gumi-ro, Bundang-gu, Seongnam 
463-707, Korea
Tel: ＋82-31-787-7499, Fax: ＋82-31-787-4063, E-mail: ejchoi@snubh.org

 This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// 
creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, 
provided the original work is properly cited.
Copyright ⓒ The Korean Pain Society, 2013

Femoroacetabular Impingement (FAI) is a syndrome 

from the abnormal collision of hip joint which changes the 

morphology. FAI progresses gradually to secondary hip os-

teoarthritis (OA) in young patients because structural ab-

normalities induce impingement. FAI is classified into two 

typical types, and there are combinations of the two types. 

The first is the cam type in which the radius of the femur 

head is increased due to excess bone at the head-neck 

junction or to an unusual shaped pistol grip deformity or 

asphericity of the femur head. The second is the pincer 

type which is caused by an abnormality of the acetabulum 

and by the orientation of the acetabulum within the pelvis 

[1] (Fig. 1). Repetitive trauma causes an early hip OA in 

the beginning of the disease; thereafter, acetabular lab-

rum tearing and excruciating pain develop [1]. There is no 

established guideline for treatment although medication, 

supportive physical treatment and surgical procedures have 

used in FAI patients. On the other hand, the effect of in-

tra-articular (IA) steroid injection in hip OA has been pro-

ven in previous studies [2,3]. The main effects of IA steroid 

injection in hip OA are pain control and reduced synovial 

hypertrophy [3]. It was reported that these effects persist 

over 8 weeks [4]. Therefore, we thought that IA steroid in-

jection would be beneficial in FAI because it has an an-
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Fig. 2. Simple radiographic classification of femoroacetabular impingement. (A) Cam type (frog lateral view of hip). (B) Pincer
type (anteroposterior view of hip). (C) Mixed type (frog lateral view of hip).

Fig. 1. Type of femoroacetabular impingement. (A) Normal
hip joint. (B) Cam type (arrow: decreased head-neck offset
of femur). (C) Pincer type (arrow: excessive bony coverage
by the acetabular rim). (D) Mixed type.

Fig. 3. Measurement of the alpha angle of the hip. The 
alpha angle is the measured angle between the line connec-
ting the point of no sphericity of the femoral head from the
center of the femoral head and the other line extending up 
to the center of the femoral head from the center of the 
femoral neck at the narrowest point. Translateral view of hip
is used.

ti-inflammatory effect. We report here the experience of 

diagnosing and treating 3 cases of FAI.

CASE REPORT

1. FAI patient with cam type who had undergone previous 

arthroscopic surgery

A 42-year-old male patient (height 170 cm, weight 

63.7 kg) visited our pain clinic with complaint of severe 

right groin pain. Two years earlier, the patient had been 

diagnosed with bilateral cam type FAI and underwent ar-

throscopic surgery in the right hip after hip magnetic res-

onance imaging which showed fibrocystic change of the 

right femur and superior labral tear and minimal joint effu-

sion on both hips. The recurrent pain began about 1 year 

prior to his visit and walking was impossible. The degree 

of pain was 10/10 on the visual analogue score system 

(VAS, ranging from 0 = no pain to 10 = absolutely intoler-

able pain) and the Oxford hip score (OHS, function of hip 

joint, excellent = below 19, good function = 19-26, fair = 

27-33, poor = 33 or more) was 47/60. During the physical 

examination, the straight leg raising test (SLR) was right 

45o and left 80o. The FABER test and anterior impingement 

test (flexion and internal rotation of knee) were all positive 

at the right hip. The frog lateral view of the X-ray showed 

left superior labral calcification and an osteophyte at the 
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Table 1. Changes of Treatment Effect in the Three Femoroacetabular Impingement Patients

Baseline 2 weeks 4 weeks 2 months 3 months

Case 1

Case 2

Case 3

VAS
OHS
Satisfaction
Complication
VAS
OHS
Satisfaction
Complication
VAS
OHS
Satisfaction
Complication

10
47


None
 7
26


None
 3
21


None

 1
20
 3

None
 8
20
 4

None
 2
20
 5

None

 1
20
 3

None
 7
20
 4

None
 2
20
 5

None

 6
32
 3

None
 6
15
 4

None
 1
17
 5

None

 6
32
 2

None
 5
20
 4

None
 2
17
 5

None

VAS: visual analog scale, ranging from 0 = no pain to 10 = absolutely intolerable pain, Oxford Hip Score (OHS): excellent (below 19), 
good (19–26), fair (27–33), and poor (33 or more), satisfaction, 5-point Likert scale: 5 (very satisfied), 4 (somewhat satisfied), 3 (neither 
satisfied nor dissatisfied), 2 (somewhat dissatisfied), 1 (very dissatisfied).

Fig. 4. (A) Fluoroscopy gui-
ded intra-articular (IA) injec-
tion of the hip joint (case 1).
(B) Ultrasound guided IA 
injection of the hip joint 
(case 2). 

right femur neck. In addition, the head-neck offset of the 

left femur was decreased (Fig. 2A). The alpha angle in the 

translateral view was 78.2o (Fig. 3). The ultrasonographic 

finding showed mild effusion and capsular thickness. The 

patient had no previous past medical history and took tra-

madol 200 mg, NSAIDS 200 mg and gabapentin 600 mg 

per day. We decided to perform IA steroid injection under 

C-arm guidance. Written informed consent was received 

after sufficient explanation about the procedure and re-

lated complications. With the patient in the supine position, 

C-arm fluoroscopy was focused on the hip joint in the an-

terolateral view. After insertion of a 22 gauge spinal nee-

dle, 0.75% ropivacaine 5 ml and triamcinolone 40 mg in-

jection was achieved in the right hip joint (Fig. 4A). The 

patient visited our clinic again checking his VAS, OHS and 

satisfaction scores (5-point Likert scale; 5 = very satisfied, 

4 = somewhat satisfied, 3 = neither satisfied nor dissat-

isfied, 2 = somewhat dissatisfied, 1 = very dissatisfied) at 

2, 4, 8 and 12 weeks after injection (Table 1). The patient 

took NSAIDS 200 mg intermittently during the 12 weeks. 

Although moderate right hip pain remained, the patient 

could walk and return to work.

2. FAI patient with pincer type and rheumatoid arthritis

A 59-year-old female patient (height 161 cm, weight 

59 kg) visited our pain clinic with left hip joint pain. The 

patient had been taking medications for rheumatoid 

arthritis. The patient had been diagnosed with pincer type 

FAI about two years prior to her visit. The hip AP 

(anteroposterior) view of the X-ray showed suspicious FAI, 

with labral calcification and excessive coverage by the su-

perior margin of both acetabula (Fig. 2B). The pain site 

was in the lateral and subgluteal area of only the left hip 

joint. The degree of pain was 7/10 on the VAS and the OHS 

was 26/60. During the physical examination, the SLR was 

right 90o and left 90o. FABER test was positive on the left 
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side. However, the anterior impingement test was negative 

for both hips. No abnormality was found in the ultrasono-

graphic image. We decided to perform ultrasound guided 

IA steroid injection. Written informed consent was received 

after sufficient explanation of the procedure and related 

complications. With the patient in the supine position, the 

hip was internally rotated about 15-20o. An ultrasound 

convex probe (2-5 MHz, MicroMAXXTM, Sonosite, USA) 

was aligned with the long axis of the femoral neck, includ-

ing the acetabulum and the femoral head. A 22 gauge spi-

nal needle was then advanced under direct ultrasono-

graphic guidance into the anterior synovial recess at the 

junction of the femoral head and neck (Fig. 4B). Injection 

of 0.75% ropivacaine 5 ml and triamcinolone 40 mg in the 

left hip joint was performed. The patient visited our clinic 

again checking her VAS, OHS and satisfaction scores at 

2, 4, 8 and 12 weeks after injection (Table 1). The patient 

took her previous medications for rheumatoid arthritis 

during the 12 weeks and additional analgesics were not 

prescribed. Three months after the injection, the pain in 

the trochanteric area was partially reduced.

3. FAI patient with mixed type (cam and pincer type)

A 50-year-old male patient (height 175 cm, weight 73 

kg) visited our pain clinic with complaint of pain in both 

hip joints. The pain had been ongoing for one year prior 

to his visit. The patient had been prescribed NSAIDS and 

muscle relaxants at a local pain clinic whenever he felt 

pain. The pain in the right anterior groin area was more 

severe than that of the left side. Because of the hip pain, 

the patient could not sit crossed-legged on the floor. The 

degree of pain was 3/10 on the VAS scale and the OHS 

was 21/60. During the physical examination, the SLR was 

right 90o and left 90o. The FABER test and anterior im-

pingement test were positive on both sides. The frog lateral 

view of the X-ray showed the possibility of mixed type FAI 

of the right hip (Fig. 2C). The head-neck offset of the right 

femur was decreased and there was excessive coverage by 

the superior margin of the right acetabulum. The alpha 

angle in the translateral view was 75.3o. No abnormality 

was found in the ultrasound image. We performed C-arm 

fluoroscopy guided injection of 0.75% ropivacaine 5 ml and 

triamcinolone 40 mg in the right hip joint just like case 1. 

His symptom was much improved after the injection. The 

patient visited our clinic again checking his VAS, OHS and 

satisfaction scores at 2, 4, 8 and 12 weeks after injection 

(Table 1). The patient took NSAIDS 200 mg during the first 

month after injection and thereafter, was discontinued. 

The patient could sit crossed-legged on the floor 2 weeks 

after the injection although mild right hip pain remained.

DISCUSSION

In this case series report, the first case was a typical 

cam type in a young patient and the second case was a 

pincer type in a rheumatoid arthritis patient. The third 

case was a mixed type (cam and pincer type). Three months 

after IA steroid injection, the patient in the first case com-

plained of moderate pain although function of the hip joint 

was improved. On the other hand, the patient in the sec-

ond case complained of partially decreased pain (change 

from VAS 7 to 5) and improved hip joint function. The pa-

tient in the second case did not take additional analgesics 

after IA injection and had high satisfaction. Therefore, we 

consider the patient in the second case as a good responder. 

The patient in the third case complained of mild pain. 

The patient in the first case had advanced hip OA al-

though the labral tear had been removed through arthro-

scopic surgery. Therefore, the morphological abnormalities 

resulted in the recurrence of FAI and impingement leading 

to an early degenerative change of the hip joint which 

could cause injuries to the labrum in young patients. Early 

diagnosis of FAI is important; however, the risk factors of 

FAI and the current prevalence rate in the general pop-

ulation are not well known. 

FAI patients have two problems simultaneously, pain 

and disability. The pain begins insidiously with or without 

trauma and impingement occurs by flexion of the hip dur-

ing exercises. The patient complains of sharp pain with 

flexion and internal rotation of the hip joint. Although the 

pain depends on the location and size of the lesion, the 

pain is mainly located in the groin. Limited terminal hip 

motion is a typical feature in FAI patients and the pain can 

worsen while sitting for a long time or from climbing stairs 

[5]. FAI patients have a difficult time to squat and a snap-

ping or clicking sensation is common [1,5]. On the other 

hand, the specificity of the physical exams for FAI is low. 

The physical exams induce impingement between the ace-

tabular rim and femur head-neck junction. The anterior 

impingement test consists of passive hip flexion and in-

ternal rotation, and adduction causes deep anterior pain 

and decreased motion [5]. The FABER or Patrick’s test is 
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performed by flexing, abducting and externally rotating the 

tested leg. However, the positive results for those tests are 

not specific to FAI; abnormalities of intra-articular, psoas, 

or sacroiliac lesions can show positive results, too [5]. 

The most important point in the diagnosis of FAI is the 

bony abnormal morphology. AP pelvic, 45o Dunn, and frog 

lateral radiographs could be used as diagnostic method for 

most FAI patients without CT. The cam type in cases 1 and 

3 showed a decreasing head-neck offset in the frog lateral 

view. The pincer type in case 2 showed excessive bony 

coverage by the acetabular rim in the hip AP view. 

Additionally, plain radiography of the femoral head alpha 

angle for the cam type had higher sensitivity than that of 

CT [6]. The alpha angle is the angle between two lines; 

one line is up to the point of no sphericity of the femoral 

head from the center of the femoral head and the other 

line is up to the center of the femoral head from the center 

of the femoral neck at the narrowest point [7] (Fig. 3). If 

an alpha angle greater than 50o was measured, the cam- 

type FAI deformity was considered [8,9]. The alpha angles 

in cases 1 and 3 in the translateral view were 78.2o and 

75.3o (Fig. 3). However, magnetic resonance imaging is re-

quired to evaluate the labrum and articular cartilage [10]. 

First line treatment of femoroacetabular impingement 

is physiotherapy or anti-inflammatory therapy, but there 

have been many questions about their effectiveness [11]. 

Surgical treatment of the morphological changes of the 

femoral head and acetabulum is also done. Ganz argued 

that a delay in surgical correction of symptomatic patients 

may lead to disease progression and that FAI requires sur-

gery [12]. FAI patients with early primary OA who received 

hip arthroscopic labrectomy had relative improvement in 

pain score and showed higher satisfaction [13]. However, 

hip arthroscopic surgery of FAI patients with severe OA 

showed relatively less improvement and only a temporary 

pain reduction [13,14]. Surgical dislocation was effective in 

patients with early degenerative changes but had no bene-

fit in patients with advanced degenerative changes or ex-

tensive cartilage damage [15]. On the other hand, in-

tra-articular steroid injection as a treatment for OA is 

known to be effective. It is effective in reducing pain and 

synovial hypertrophy and could be a relatively safe treat-

ment [3]. Therefore, we assumed that IA steroid injection 

for FAI with secondary OA would be effective. IA steroid 

injection has an important role in the treatment of FAI, 

which is an anti-inflammatory effect. Its anti-inflammatory 

effect decreases the inflammation caused by OA. This ef-

fect was explained such that patients with hip joint effu-

sion show a better response to IA steroid injection [16]. 

According to the American College of Rheumatology (ACR) 

recommendations for IA steroid injection, we chose a ste-

roid (triamcinolone) dose of 40 mg mixed with local anes-

thetics [17]. We used OHS to evaluate quality of life. OHS 

is simple, has a high follow-up rate, and can be easily 

analyzed. It consists of twelve questions, and each ques-

tion is composed of five scores from 1 (none) to 5 

(extreme). The total score is calculated by summing each 

score and the minimum is 12 and the maximum is 60 [18]. 

The OHS scores for all 3 patients decreased meaning the 

patients were gradually getting a better quality of life. As 

a result, the two main problems of FAI, disability and pain, 

were improved through IA steroid injection. The limitation 

of IA steroid injection is a low response to FAI with severe 

OA. Another author reported corticosteroid injections in 

fifty-two patients with symptomatic hip osteoarthritis 

were effective for 3 months. Although it showed good effi-

cacy in moderate and mild OA, it showed only a modest 

effect in severe OA [2]. Treatment for FAI due to severe 

OA has low effectiveness for not only IA steroid injection 

but also for surgery. We think that the good responses to 

the IA steroid injections in these cases were associated 

with the severity of OA. The patient with severe OA (case 1) 

showed good functional improvement, but moderate pain 

remained after injection. Whereas the patients with mild 

OA showed both good functional improvement (case 3) and 

pain relief (cases 2 and 3). Therefore, FAI, a leading cause 

of secondary hip OA in young adults, should be detected 

early to prevent disease progression. Moreover, it is im-

portant to be aware of the symptoms and signs associated 

with FAI. However, complications from IA steroid injection 

such as infectious arthritis, osteonecrosis and necrotizing 

fasciitis have been reported in previous studies [19,20]. IA 

steroid injection in weight-bearing joints based on the 

recommendation of the ACR should not be performed more 

than once per month or more than 4 times per year.

In conclusion, IA steroid injection reduced the pain and 

improved function in the 3 cases with FAI, and it could be 

an effective treatment for mild hip OA more than for severe 

hip OA. However, it is important to be aware of complica-

tions from IA steroid injection. A large number of studies 

have not been conducted and there are limited long-term 

studies for the treatment of FAI. Further research for novel 
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treatments and evidence-based algorithm for FAI should 

be conducted in the future.
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