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Background: Ultrasound guided hip injections have played a major role in the in-office diagnosis and treatment of a variety of 
traumatic and degenerative hip joint conditions. There is limited information as to the onset and duration of relief from these types of 
injections using a uniform medication combination.
Hypothesis/Purpose: The purpose of the study is to evaluate the clinical characteristics of a population of patients undergoing 
ultrasound guided hip corticosteroid injections. We hypothesized that these injections have a low complication rate and a high degree 
of pain relief for patients.
Study Design: Case Series.
Methods: We performed a retrospective study on 117 first time hip intraarticular injections performed by one operator using a single 
ultrasound machine and using the identical technique. In all cases, the hip joint was injected with 4 mL of 1% lidocaine and 
triamcinolone 40mg. The preinjection pain score was available in 98 hips with a mean of 6.4 ± 1.9 (mean ± S.D).
Results: 96% of patients had immediate improvement of pain (113/117). There were more right than left hips (67 vs 50) and more 
females than males (63 vs 54). The most common underlying diagnosis was osteoarthritis (53%). The relief duration was less than 3 
months for most patients but longer than 6 months in 4 patients. Adverse outcomes were minimal with no infections and one allergic 
reaction.
Conclusion: This series represents the largest series of first time hip intraarticular injections with lidocaine and triamcinolone. This 
regimen has a high probability of immediate pain relief and low complications based on this series of patients.
Keywords: ultrasound guidance, intraarticular injection, femoroacetabular impingement, corticosteroid, hip osteoarthritis

Introduction
Intra-articular injections play an important role in diagnosis and treatment of joint disorders. These injections have been 
performed with a wide range of medications including local anesthetics, corticosteroids, non-steroidal anti-inflammatory 
medications, and hyaluronic acid preparations.1,2 One of the most widely utilized treatments consists of a combination of 
corticosteroids and local anesthetics. Local anesthetic injections provide a diagnostic benefit in distinguishing intraarti
cular sources of pain from referred sources such as those arising from peripheral nerve compression, radiculopathy, or 
other extraarticular sources. Lidocaine is one of the most widely used local anesthetic preparations. Its advantage is that it 
has a relatively rapid onset of effect and short half life. It can be combined with longer acting anti-inflammatory 
corticosteroid treatments such as triamcinolone. This combination confirms the delivery of the corticosteroid into the 
same anatomical areas that are anesthetized immediately by the lidocaine. Unfortunately both the lidocaine and the 
corticosteroid preparations have some degree of toxicity to the cartilage and therefore multiple injections are usually not 
warranted, particularly in younger patients.3–7 The hip, due to its depth, usually requires guidance for a successful 
injection.8,9 This has been achieved to a high degree with ultrasound guidance.
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Ultrasound-guided injections have been used in our clinic since 2010. This study is a retrospective case series of 
patients who underwent intraarticular ultrasound guided lidocaine and triamcinolone injections in our clinic. The 
objective of the study is to evaluate the degree of improvement, the duration of improvement, and the complications 
of ultrasound-guided injections performed by one operator using one ultrasound machine with the same combination of 
medications in all cases.

Materials and Methods
This is a retrospective cohort study performed in a private clinic setting. In the period between June 2011 and April 2018, 
the senior author performed a total of 442 ultrasound guided injections.(Figure 1) Two hundred and fifty-seven were 
intra-articular hip injections. Eight cases were injections of local anesthetic only, thirty-three were injections in the setting 
of known previous surgery, three injections were done with platelet rich plasma and thirteen were with viscosupple
mentation agents. The remaining two hundred injections were intra-articular corticosteroid injections, all with 4mL 
lidocaine and triamcinolone at a dose of 40mg. All injections were performed in the supine position with a portable 
ultrasound unit with a curvilinear probe (Logiq-E, Probe 4C, GE, Chicago, IL, USA). From this group of intra-articular 
hip injections, a subgroup of 117 injections were first time injections in patients with no known previous surgery or 
injections into that hip and are the subject of this study.

The endpoints analyzed were obtained through an electronic medical records system and included the underlying 
diagnosis pertaining to the hip joint, the level of pain on a visual analog scale from 0–10 with 10 being the worst pain 
ever experienced by the patient and noted in the clinic notes. Additional endpoints included any adverse outcomes and 
the perceived duration of pain relief which we uniformly obtained on patients on the visit after the index injection. The 
duration of pain relief was categorized into five categories based on the most common reported ranges: less than one 
week (< 1 week), between one week and one month (< 1 month), between 1 month and 3 months (< 3months), between 3 
months and 6 months (< 6 months), and between 6 months and one year (< 1 year).

In order to minimize bias, the data was obtained by a research analyst with no familiarity with any of the patients.
The study was IRB reviewed and deemed to represent minimal risk to human subjects and was therefore considered 

IRB exempt by Pearl IRB, Indianapolis, IN, USA. Our study was in compliance and adherence to the Declaration of 
Helsinki.

Figure 1 Selection of 117 cases analyzed in this study.
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Statistical Analysis: Data on patient pain scores was analyzed with descriptive statistics, mean ± standard deviation. 
All tables were produced in standard graphical software (Excel, Microsoft, Redmond, WA).

Technique
The procedure is performed on a standard clinic examination table after a thorough examination of the hip with attention 
given to the maneuvers that reproduce the patient’s pain. The necessary supplies are: 1. Two 10mL syringes with 20 
g needles. 2. One 25 g 1.5 inch needle. 3. One 3.5 inch 22 g spinal needle. 4. One 5 inch etched ultrasound 20 g needle. 5. 
One sterile ultrasound transducer cover (Civco), 6. Two unfenestrated sterile paper towel drapes. 7. Ethyl chloride spray. 
8. Betadine swabstick. 9. Isopropyl alcohol pads. 10. 1% lidocaine minimum 10mL. 11. Triamcinolone 40 mg/, mL, 
1 mL preferred) (Figure 2).

The patient is given paper shorts which are divided to expose the hip all the way to the level of inguinal ligament. An 
initial view is obtained in the longitudinal plane demonstrating the femoral neck, the femoral head, and the acetabular 
rim. If there is any issue with visualization, due to obesity, calcifications in the soft tissues, or osteophytes leading to an 
anomalous view, the patient’s hip is flexed up to confirm the location of the hip joint. Once this has been established, 
a mark is made on the planned point of entry with a marker. We utilize ethyl chloride to superficially anesthetize the skin. 
The area is then prepared with betadine followed by isopropyl alcohol and draped with towels. Two syringes are drawn 
up with 4 mL of lidocaine each. The first one is used with a 25 gauge needle to raise a skin wheal over the planned area 
of the injection to maximize patient comfort. After about 1–2 minutes, a longer needle typically a 3.5 inch 22 gauge 
needle or a 6 inch 20 gauge ultrasound etched needle is used with the remainder of the lidocaine from that syringe to 
anesthetize the path down to the hip. The most painful part of injection procedure is entry into the capsule and we 
typically anesthetize the surface of the capsule for 30 seconds prior to entry into the hip joint. Once the hip joint has been 
entered, we aspirate to remove any synovial fluid effusion and discard or culture the fluid based on its appearance. Next 
the new syringe with the mixture of 4mL lidocaine and triamcinolone is placed on the luer lock of the long needle which 
is still inserted into the hip joint. The combination medication is then injected into the hip joint (Figure 3).

Then the needle is removed. We then ask and document the degree of patient pain improvement. We then take the 
patient through the same provocative maneuvers and determine the presence and degree of improvement from 

Figure 2 Supplies utilized for each intraarticular Hip injection according to the uniform technique used in this study.
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preinjection. We also confirm that the patient has full strength of the quadriceps and does not have any evidence of 
blockade of the femoral nerve.

Results
There were 50 left hips and 67 right hips. There were 54 males and 63 females in this study group. Thirteen patients were 
lost to follow up. Of the remaining 104 patients, the mean follow-up period was 118 days (14 days to 59 months).

Within the included group, the injections were performed for the following diagnoses: osteoarthritis of the hip in 
62 hips, femoroacetabular impingement with presumed labrum tear in 12 hips, isolated labrum tear in 28 hips, Legg 
Calve Perthes disease in one hip (Figure 4). There was no clear diagnosis in 14 hips.

The preinjection pain score was available in 98 hips with a mean of 6.4 ± 1.9 (mean ± standard deviation, range 
2–10). Details of the scores are given in histogram form in Figure 5. A small subgroup of patients had long term benefit 
based on the retrospective analysis. Details of the duration of pain relief is provided in Figure 6.

Of the 117 hips, 112 had immediate excellent pain relief. One patient had slight relief and two other patients had no 
pain relief. Information on pain relief after the injection was not available on two of the patients.

Figure 3 Longitudinal color-flow ultrasound view using color view mode demonstrating injection of combination medication into the hip joint. The path of the needle is 
shown by the white arrows. The anterior hip capsule is shown by the white arrowhead. The femoral neck is shown by the black arrow. The acetabular labrum is show 
adjacent to the white asterisk.

Figure 4 Breakdown of underlying diagnoses for 117 cases included in this study.
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Figure 5 Histogram of pain scores prior to injection for cases included in this study (# of patents vs VAS pain score from (0-10).

Figure 6 Duration of pain relief based on retrospective review (# of patients vs category of maximum pain relief).
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Adverse outcomes information was available on 102 hips. One patient had an allergic reaction. One other patient had 
short term tingling pain. Seven had worsening hip pain. The remaining 93 patients had no adverse outcome.

Discussion
In the current study, we performed a retrospective analysis of 117 first-time, intra-articular, ultrasound-guided corticos
teroid injections with lidocaine and triamcinolone at a set dose of 40 mg per injection. The study population included 
a majority of patients with osteoarthritis as well as a smaller group with isolated labrum tears or femoroacetabular 
impingement. We found that the majority of patients had pain relief of three months or less with a relatively even 
distribution between those who had less than one week, less than one month, and less than three months of total relief. 
This study demonstrated that a successful ultrasound-guided injection will have a high likelihood of immediate relief, 
with 112 of 117 patients in this series reporting immediate improvement of their pain after injection. The risk of 
complications was quite low in the series, with the most common complication being worsening hip pain in 6% of 
patients. This finding was transitory and may represent the manifestations of the underlying disease. There was one case 
of an allergic reaction and no cases of infection in this series.

Numerous studies have shown a benefit for corticosteroid injections into the hip joint.10–17 Atchia et al performed 
a prospective randomized controlled trial of 77 hips which were assigned to four groups including no injection, saline, 
hyaluronic acid, and corticosteroid.12 They evaluated multiple patient reported outcomes (PROs) including the visual 
analog scale (VAS) and the Western Ontario and McMaster Universities Arthritis Index (WOMAC). The corticosteroid 
group performed significantly better than the other treatments. Of note, there were only 19 to 20 patients in each group.

Jurgensmeier et al compared the efficacy of triamcinolone to ketorolac in the injections of the hip and knee in another 
randomized controlled trial.18 They demonstrated relatively equivalent improvements with both medications. Their 
study’s findings should be viewed with some caution due to the relatively small number of patients, a total of 30 
cases were included in the steroid subgroup and 28 cases were included in the hip ketorolac subgroup.

Khan et al performed a systematic review of the use of intra-articular hip injections for femoroacetabular impinge
ment (FAI).19 The studies that they included were all relatively small with a maximum size of 72 patients. They 
concluded that this type of injection can be helpful in making the diagnosis of FAI. They also found that hyaluronic acid 
agents were more effective than corticosteroids at a follow up period of one year. Importantly, they found that a negative 
response to an intraarticular injection was a strong predictor for a poor surgical outcome.

Paskins et al performed a single-blind, parallel group, three arm, randomized controlled trial on the effectiveness of 
corticosteroid injections in patients with osteoarthritis of the hip.16 The three interventions studied were the best current 
treatment (BCT), compared to BCT and lidocaine injection, compared to BCT and lidocaine plus triamcinolone injection. 
BCT consisted of written information on osteoarthritis and advice regarding weight loss, exercise, footwear, walking aids, 
and pain management. The authors evaluated patient outcomes using a self-reported visual analog scale. They found that 
both lidocaine and lidocaine plus corticosteroid had a significant effect in alleviating pain but only up to the 2 month 
testing window. They also found that patients with ultrasound confirmed synovitis or a hip effusion had a significantly 
better response to the BCT/lidocaine/triamcinolone treatment.

The current study, in spite of its retrospective design, has a number of strengths. It is one of the largest studies 
published on intra-articular hip injections using ultrasound. In fact, to our knowledge, this is the largest series of 
ultrasound guided hip injections performed by one clinician, using the same technique, the same medication combination, 
and the same ultrasound machine. The main weakness of the study is its retrospective design and limited clinical 
information available. All information was retrieved from an electronic medical record system. Furthermore, we did not 
have post injection pain scores to determine the exact magnitude of improvement with this intervention. Our assessments 
largely depended on follow-up information from the patients at subsequent clinic visit. Another strength of this study is 
that we had close follow-up of the majority of patients through the senior author’s clinical practice, minimizing the risk 
of attrition bias.

A number of therapeutic options have been developed in the treatment of hip pain. This includes utilizing different 
injectables such as hyaluronic acid preparations, nonsteroidal antiinflammatory drugs, and platelet rich plasma.2,13,18,20 

Concurrently, variations in the technique and distribution of the injections have been developed. One of these is the 
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development of the pericapsular nerve group (PENG) block. This is an interfascial plane block that addresses the sensory 
nerve branches supplying the hip joint not just within the joint but in the surrounding anatomical zones while limiting 
motor blockade. This has typically been used in the treatment of hip fractures but more recently has been studied in 
chronic painful hip conditions such as osteoarthritis.21–23 In our patient population, we have focused on lidocaine and 
corticosteroid directly injected into the hip joint as the prime intervention.

Conclusion: In summary, this study demonstrates that intraarticular ultrasound guided hip injections are safe and 
effective with the use of lidocaine and triamcinolone. They provide reliable pain relief for between 6 months and 
one year in a subgroup of patients. The local anesthetic portion of the injection is associated with a high rate of 
immediate pain relief.

Future studies on this topic would benefit from the use of modern tracking technology and online surveys to evaluate 
patient activity levels with different types of injections over the course of the follow-up on a daily or weekly basis. The 
time course and duration of improvement are still not well characterized for these widely performed injections.

Funding
This study was internally funded by our institution. No external funding was utilized.
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