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Abstract: Fluoroscopic guided intra-articular hip injections generally
utilize a standard anterior-posterior view. However, this approach can
expose patients to inadvertent femoral nerve or vessel infiltration owing
to the proximity of the neurovascular bundle to the joint space. This
case-series study describes a novel technique using fluoroscopic ipsilat-
eral oblique angulation and caudal tilt of the image intensifier. With this
view, the clinician can advance the needle in a lateral tomedial trajectory to
obtain intra-articular access and minimize the risk of complications. This
method was performed in five patients with refractory chronic hip osteo-
arthritis, which resulted in notable pain improvements and no reported
adverse events. The suggested technique could provide a safer alterna-
tive to the anterior-posterior imaging technique for intra-articular hip
injections by avoiding the femoral neurovascular bundle, limiting needle
repositioning, and offering a satisfactory postprocedural analgesic effect.
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T he hip joint is the third most common body part affected by
osteoarthritis (OA) after the hands and knees.1 It is estimated

that one in four persons will experience symptomatic hip OA by
age 85 yrs.2,3 Both intrinsic and extrinsic factors increase the risk
of hip OA. Intrinsic factors include joint incongruences such as dys-
plasia and excessive joint laxity, which cause an abnormal loading
on the joint. Extrinsic risk factors include increased body mass in-
dex, heavymanual labor, and certain repetitive motions. Thesemul-
tifactorial factors lead to an accelerated rate of degeneration.4,5 In ad-
dition, hip OA can cause debilitating pain, which in many patients
impairs gait and limits independence in activities of daily living.4,6

Available treatment options include weight loss, physical
therapy, nonsteroidal anti-inflammatory drugs, intra-articular hip
injections, and hip arthroplasty. Intra-articular injections are
typically used for OA pain relief if less invasive forms of ther-
apy have failed.4 Injecting local anesthetic and corticosteroids
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into a degenerative hip joint is a relatively safe and highly effective
treatment that provides pain reduction and improvements in range
of motion, although typically only for short periods.7 Injecting more
restorative substances, such as platelet-rich plasma and other re-
generative substances, is a promising option still under study.8,9

Historically, fluoroscopic guided intra-articular hip injections
have utilized a standard anterior-posterior (AP) view.10,11Figure 1A
shows the traditional AP view.12 However, this approach can
expose the patients to inadvertent femoral nerve or vessel infil-
tration owing to the proximity of the neurovascular bundle to
the joint space, as seen in Figure 2. This study describes a novel
technique using fluoroscopic ipsilateral oblique angulation and
caudal tilt to position the fluoroscope intensifier. In this view,
the clinician can advance the needle in a lateral to medial trajec-
tory to obtain intra-articular access to minimize the risk of com-
plications.13 Thismethodwas performed in five patientswith re-
fractory chronic hip OA.

METHODS AND MATERIALS

Fluoroscopic-Guided Technique Description
A scout AP fluoroscopic image of the desired femoral neck

is obtained with the patient in the supine position. The fluoro-
scope image intensifier is then repositioned with approximately
20 degrees ipsilateral oblique angulation and 15 degrees caudal
tilt to bring the anterolateral femoral neck into view. This position-
ing of theC-arm can be seen in Figures 1C andD. Figures 1E andF
shows the traditional AP view position. The needle is introduced
lateral to the femoral neck and advanced superiorly and medially
toward the midfemoral neck to infiltrate the joint capsule. The
end-point of the needle tip needs to be either the 6-o’clock position
of the base of the femoral head on the femoral neck or the 3-o’clock
position. Avoid being medial to the 6-o’clock position or lateral to
the 3-o’clock position of the base femoral head on the femoral neck.

With this technique, both the image intensifier and the nee-
dle assume a lateral to medial and inferior to superior angle to-
ward the joint in question. The aim is to be safely lateral to the
neurovascular bundle until the needle has cleared the bundle
and heads underneath the hip joint. Patients were injected with
a mixture of local anesthetic (0.2% ropivacaine) and corticoste-
roid (betamethasone sodium phosphate). Their preprocedural
and postprocedural groin pain scores were recorded with the nu-
meric rating scale. Any possible procedural or postprocedural
complications, including bleeding, motor, and sensory loss, in-
fections, or injection site pain, were also documented.

Patients
Five patients with symptomatic hip OA underwent the uni-

lateral intra-articular hip injection utilizing the fluoroscopic
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imaging method described above. The patients had previously
tried other less invasive treatment options, such as oral medica-
tions and physical therapy, with little relief. A 22-gauge spinal
needle was guided from inferolateral to superomedial into the
base of the femoral head, entering the joint. The joint access
was confirmed with an injection of 0.5 to 1 mL of iohexol
240 mg/mL. Figure 1B illustrates a successful intra-articular

injection utilizing the described method on one of the patients.
Then, 3 mL of the solution of ropivacaine and betamethasone
was injected. All patients provided oral consent for the publica-
tion of this study. This study conforms to all Case Report
guidelines and reports the required information accordingly
(see Supplementary Checklist, Supplemental Digital Content 1,
http://links.lww.com/PHM/B851).

FIGURE 1. A, Traditional AP fluoroscopic view and needle insertion to the right hip joint capsule.12 B, Ipsilateral oblique with caudal tilt fluoroscopic
viewof the left hip. A 22-gauge spinal needle has been advanced from an inferolateral insertion to the superomedial position and into the joint capsule.
The joint capsule is enhancedwith iohexol to confirm needle placement into the joint with iohexol to confirmneedle placement into the joint. C andD,
Proper C-arm positioning with 20 degrees ipsilateral oblique angulation and 15 degrees caudal tilt when the left hip joint is the target. E and F,
Traditional AP view at 0 degrees of oblique angulation and 0 degrees of tilt when the left hip joint is the target.

FIGURE2. CT scan demonstrating the relationship of the femoral nerve, femoral artery, and femoral veinwith simulated trajectories of the standardAP
guided needle approach (orange arrow) and ipsilateral oblique with caudal tilt guided needle approach (green).13
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RESULTS
Successful intra-articular accesswas achieved in all patients

via fluoroscopy, as confirmed by infiltrationwith a contrast agent.
Patients reported a mean preprocedural numeric rating scale of
8.6 (out of 10) and a mean postprocedural numeric rating scale
of 0.8 at 5 mins after the procedure, suggesting successful
intra-articular placement and benefit of the injectate mixture.
In addition, no patients experienced the previously stated ad-
verse effects during or after the procedure.

DISCUSSION
To the authors’ knowledge, this is the first case-series de-

scription of the oblique-caudal approach for fluoroscopic guided
intra-articular hip injection and outcome reporting outcomes af-
ter this intervention. The advantages of this approach include
avoiding the medially located femoral neurovascular bundle
and a superior path to the joint capsule that facilitates infiltration
while minimizing repositioning of the needle. The authors do
not believe either approach is superior in the efficacy for pain
reduction as the target location remains the same.

Ultrasound has advantages over fluoroscopy. It is more
readily available and affordable, does not expose to radiation,
presents soft tissues, and is arguably easier to operate. However,
ultrasound has significant disadvantages, whichmade us choose
fluoroscopy when performing this procedure. Specifically, the
ultrasound lacks the same amount of beam penetration achieved
by a fluoroscope, which is much needed in the case of patients
with large body habitus.14,15

Leopold et al. performed intra-articular hip injections using
anatomic landmarks on human cadavers to compare the tradi-
tional anterior approach with the lateral approach. Although the
authors do not recommend either technique without radiographic
guidance, their findings support that the traditional anterior ap-
proach has a higher risk of intra-procedural complications. The
anterior needle approach resulted in an average distance of
4.5 and 13.8 mm from the femoral nerve and artery, respec-
tively. Furthermore, the traditional approach pierced the nerve
in 4 of the 15 cases (27%).13 The authors propose that this de-
scribed superior-oblique needle approach under imaging guid-
ance would theoretically increase the likelihood of joint space
entry and the safety of the procedure. A chief limitation of this
study is the lack of a comparison group to demonstrate the
safety superiority of this approach. In this case, an appropriate
comparison would be patients treated using the traditional AP

view compared with the suggested approach and noting the com-
plications of both interventions. However, the absence of a com-
parison group is an inherent risk in case reports and case series.
Future studies with a different design could attempt to answer
this question.

CONCLUSIONS
The ipsilateral oblique-caudal fluoroscopic view may pro-

vide a safer alternative to the AP imaging technique for
intra-articular hip injections, avoiding the femoral neurovascular
bundle, limiting needle repositioning, and offering equivalent
post-procedural analgesic effect.
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