
© 2018 Journal of Medical Ultrasound | Published by Wolters Kluwer - Medknow 77

Original Article

introduCtion

Ultrasound has become an increasingly utilized imaging tool for 
hip joint evaluation and therapeutic intervention.[1] Numerous 
studies have described the ease of ultrasound-guided hip joint 
injection for routine musculoskeletal procedures ranging from 
intra-articular corticosteroid to hyaluronic acid administration.[2-4] 
With proper technical training, it has been shown to be just as 
accurate as fluoroscopic-guided hip injection.[5,6] This noninvasive 
imaging modality eliminates the need for radiation and, as a 
result, can be easily accessed in the office setting.[7]

Most of the prior literatures advocating this sonographic 
technique for the hip joint describe an anterior approach where the 
needle is inserted lateral to the femoral neurovascular bundle.[7-12] 
Increased risk of vascular puncture during hip procedures (i.e., 
femoral nerve blockade) is a major concern. Injury of the lateral 
circumflex femoral artery (LCFA) is a proposed cause of bleeding 
in such procedures.[13] The LCFA, a branch of the profunda 
femoris artery, courses laterally in the femoral triangle in close 
proximity to the acetabulofemoral joint, with its three branches 

supplying the surrounding gluteal muscles and hip joint.[14] While 
various articles and textbooks on ultrasound-guided hip joint 
injection have advocated the use of Doppler imaging to avoid 
the femoral vascular bundle, to our knowledge, only one study[8] 
has cited the LCFA.[7-12,15-20] None recommend the routine use of 
Doppler for identifying and avoiding the LCFA. Studying the 
anatomy of the LCFA during intra-articular hip injections would 
provide a better understanding of vascular obstacles and promote 
safer injection techniques.

In this study, we attempted to determine if the LCFA is at risk 
for injury during intra-articular hip injections by performing 
real and simulated ultrasound-guided hip joint injections.

mEthods

The study was divided into three parts: (1) performance of 
ultrasound-guided hip joint injections on human cadavers 
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with subsequent dissection; (2) performance of simulated 
joint injections on live human subjects; and (3) survey of 
rheumatologists certified in musculoskeletal ultrasound about 
their knowledge of bleeding complications of hip joint needle 
placement. This study was approved by the participating 
university’s Institutional Review Board. For all parts related 
to human study, informed consent was obtained from all 
participants and volunteers.

Joint injections in human cadavers
To characterize the relationship between the LCFA and 
needle during hip joint injection, four femoral triangle 
dissections were performed on human cadavers provided 
by the Department of Anatomy and Neurobiology, Boston 
University. For each human subject, the hip joint was first 
visualized by ultrasound using SonoSite M-Turbo with C60x 
transducer set at 5 MHz. An 18G spinal length needle (the size 
typically used for joint aspiration) was then inserted into the 
joint space using a standard anterior longitudinal approach, 
whereby the needle was directed along the longitudinal plane 
of the femoral neck aiming for the capsular space at the junction 
of the femoral head with the femoral neck. The needle was 
left in place while the surrounding tissues were subsequently 
removed to expose the LCFA. Once the vessel was located, 
the distance between needle shaft and artery was measured to 
assess for potential vascular injury. All imaging and needle 
placements were performed by a rheumatologist certified 
in musculoskeletal ultrasound with 13 years of ultrasound 
experience. The procedure allowed for three-dimensional 
visualization of the anatomic variability of the LCFA with 
respect to needle placement.

Simulated joint injections in live human subjects
Simulated hip injections were performed on a live human 
subject. This phase of the study was conducted on June 6, 2015, 
at the Ultrasound School of North American Rheumatologists 
(USSONAR) final Objective Structured Clinical Examination 
(OSCE). The OSCE was performed by rheumatologists who 
had trained during the prior 8 months in musculoskeletal 
ultrasound as part of the USSONAR course. Ultrasound 
trainees were specifically selected for this portion of the study 
to highlight the latest principles and techniques emphasized in 
hip ultrasound education.

On the day of examination, one healthy volunteer was 
scanned by each rheumatologist at the hip station. Following 
completion of their assigned examination task, each 
rheumatologist was asked to simulate a hip injection by 
using electronic calipers to mark a planned needle trajectory 
on the live ultrasound image of the hip joint. The proctor for 
this station then opened a Doppler box in the image (if not 
already prompted to do so by the examinee) to determine the 
location of the artery. The entire image (containing the hip 
joint, planned needle trajectory, and Doppler-imaged artery) 
was recorded. During subsequent analyses, images were 
assessed for virtual LCFA puncture. The closest distance 
between the planned needle trajectory and artery signal was 

also recorded. Ultrasound images obtained during the study 
were anonymized with respect to physician.

Rheumatologist survey
To assess the current practices in ultrasound-guided hip joint 
injection and knowledge of vascular complications related to 
this procedure, a survey was distributed to 140 rheumatologists 
and other medical professionals certified in Musculoskeletal 
Ultrasound by the American College of Rheumatology. 
Practitioners were asked how often they performed hip joint 
injections, the frequency at which they use Doppler, their 
bleeding complication rates, and whether they knew of such 
complications among their colleagues. All survey responses 
were kept anonymous.

rEsults

Joint injections in human cadavers
In all the four cadaveric dissections, the transverse branch 
of the LCFA passed anterior to the femoral neck, a path that 
coincided with needle trajectories during standard hip joint 
injections. One of the four needle insertions resulted in direct 
contact with the transverse branch of the LCFA [Figure 1]. 
Potential vessel injury appeared to depend on whether there 
was early or late branching of the transverse branch of the 
LCFA.

Simulated joint injections in live human subjects
Of the 39 USSONAR OSCE participants, 27 usable ultrasound 
images were obtained for subsequent analysis. Two OSCE 
participants activated Doppler imaging before attempting 
needle insertion. Participants who did not activate Doppler 
by themselves were later reminded to apply Doppler to scan 
for arteries, and needle trajectories were passed through the 

Figure 1: LCFA dissection in human cadavers. (a) Early branching of 
the transverse branch of LCFA – ultrasound‑guided hip joint injection 
using anterior longitudinal approach with subsequent dissection. Needle 
comes in close proximity to the transverse branch of the LCFA (asterisk); 
FH and FA are also exposed. (b) Late branching of the transverse branch 
of LCFA. (c) Ultrasound of anterior longitudinal approach showing 
needle (arrowheads), femoral vessels (arrow), and FH. LCFA: Lateral 
circumflex femoral artery, FH: Femoral head, FA: Femoral artery
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study purpose before performing the cadaveric joint injections. 
Finally, in the simulated joint injections in a live human subject, 
several of the trainees’ results had to be excluded due to 
incomplete image collection during the OSCE. This occurred 
at random however and was not related to the trainee’s use 
of Doppler.

Our study identifies the LCFA as a potential site for accidental 
vascular injury during intra-articular hip injection. While the 
clinical significance of LCFA puncture remains unclear, we 
support the routine use of Doppler imaging as part of standard 
hip injection protocols, particularly for patients with bleeding 
tendency.
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Figure 2: Simulated hip joint injection in Ultrasound School of North American Rheumatologists Observed Structured Clinical Examination (a) Simulated 
hip injection. Electronic calipers mark planned needle trajectory from skin to hip joint. (b) Doppler is then activated which reveals close proximity of 
lateral circumflex femoral artery (arrow) to needle

ba



Zhang, et al.: Obstacle for hip injection

80 Journal of Medical Ultrasound ¦ Volume 26 ¦ Issue 2 ¦ April-June 2018 PBJournal of Medical Ultrasound ¦ Volume 26 ¦ Issue 2 ¦ April-June 2018

advances. Radiol Clin North Am 2008;46:515-33, vi.
10. Smith J, Hurdle MF. Office-based ultrasound-guided intra-articular hip 

injection: Technique for physiatric practice. Arch Phys Med Rehabil 
2006;87:296-8.

11. De Smet AA. Ultrasound-guided injections and aspirations of the 
extremities. Semin Roentgenol 2004;39:145-54.

12. Rowbotham EL, Grainger AJ. Ultrasound-guided intervention around 
the hip joint. AJR Am J Roentgenol 2011;197:W122-7.

13. Orebaugh SL. The femoral nerve and its relationship to the lateral 
circumflex femoral artery. Anesth Analg 2006;102:1859-62.

14. Moore KL, Dalley AF, Agur AM. Clinically Oriented Anatomy. 6th ed. 
Philadelphia: Wolters Kluwer/Lippincott Williams & Wilkins; 2010.

15. Hansford BG, Stacy GS. Musculoskeletal aspiration procedures. Semin 

Intervent Radiol 2012;29:270-85.
16. Bianchi S, Martinoli C. Ultrasound of the Musculoskeletal System. 

Berlin, New York: Springer; 2007.
17. Bruyn GA, Schmidt WA. How to perform ultrasound-guided injections. 

Best Pract Res Clin Rheumatol 2009;23:269-79.
18. De Zordo T, Mur E, Bellmann-Weiler R, Sailer-Höck M, Chhem R, 

Feuchtner GM, et al. US guided injections in arthritis. Eur J Radiol 
2009;71:197-203.

19. Jacobson JA. Fundamentals of Musculoskeletal Ultrasound. 
Philadelphia, PA: Saunders/Elsevier; 2007.

20. Wakefield RJ, D’Agostino MA. Essential Applications of 
Musculoskeletal Ultrasound in Rheumatology. Philadelphia, PA: 
Saunders; 2010.


