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Several studies have shown that ultrasound guidance may contribute to improved safety, effectiveness and
accuracy of musculoskeletal interventional procedures performed around the hip if compared to those
performed with a landmark-guided technique. Different approaches and injectates can be used for treating
hip musculoskeletal disorders. These procedures may involve injections in the hip joint, periarticular
bursae, tendons, and peripheral nerves. Intra-articular hip injections are mostly used as a conservative
approach for treating patients affected by hip osteoarthritis. Ultrasound-guided injection of the iliopsoas
bursa is performed in patients with bursitis and/or tendinopathy, to treat those with painful prosthesis due
to iliopsoas impingement, or when the lidocaine test is indicated to identify the iliopsoas as a source of pain.
Ultrasound-guided interventions are routinely used in patients with greater trochanteric pain syndrome
having as target the gluteus medius/minimus tendons and/or the trochanteric bursae. Ultrasound-guided
fenestration and platelet-rich plasma injection are applied in patients with hamstring tendinopathy
with good clinical outcomes. Last but not least, ultrasound-guided perineural injections can be used for
peripheral neuropathies or blocks of the sciatic, lateral femoral cutaneous, and pudendal nerves. In this
paper, we discuss the evidence and technical tips for musculoskeletal interventional procedures performed

B around the hip, highlighting the added value of ultrasound as an imaging guidance modality.
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Introduction

Hip osteoarthritis is a major cause of hip pain, and total hip ar-
throplasty (THA) is one of the most frequent surgical procedures
in orthopedic surgery, with the number of implants growing over
time due to population aging”. However, several musculoskeletal
conditions may contribute to hip pain, involving the joint and sur-
rounding structures, including tendons, muscles, bursae, and pe-
ripheral nerves. In this setting, ultrasound-guided interventional
procedures have gained much space for treating these conditions
conservatively®®. Most structures around the hip are superficial
and can be approached using ultrasound for both diagnostic and
therapeutic purposes®®. Regardless of the technical approach (i.e.
in-plane or out-of-plane) or delivered drug (i.e. steroid, local an-
esthetic (LA), hyaluronic acid (HA), platelet-rich-plasma (PRP)),
ultrasound ensures safety in reaching the target with no radiation
exposure. Furthermore, as recently highlighted by the latest evi-
dence-based consensus recommendations by the European Society
of Musculoskeletal Radiology (ESSR), ultrasound guidance allows

for improving accuracy and effectiveness of most musculoskeletal
interventional procedures in the upper and lower limbs”!%.

In this paper, we discuss the evidence and technical tips of mus-
culoskeletal interventional procedures performed around the hip,
highlighting the added value of ultrasound as an imaging guidance
technique.

Hip joint

Hip injections are generally used for treating patients with osteo-
arthritis©®'*%. Ultrasound-guided injections are significantly more
accurate than those performed without guidance (67-88% versus
97%)"'®). The injection of corticosteroids (generally 1 ml) determines
short-to-mid-term response (pain and function), but the efficacy
of HA seems to be longer, similar to that of PRP, though contro-
versial data have been reported about the actual superiority of HA
to corticosteroids or placebo!’?. Further, ultrasound guidance can
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be used to inject contrast media for MR arthrography” or to per-
form diagnostic LA injection (10 ml of lidocaine 2%) to assess the
source of pain¥, using a 20-22 G x 9 cm spinal needle. Ultrasound-
guided joint aspiration is a crucial pre-operative step before revi-
sion of THA. LA hip injections in patients with femoroacetabular
impingement may be used in the preoperative decision-making, as a
negative response from an intra-articular hip injection may predict
a negative surgical outcome!”. Where there is no presence of ef-
fusion, reported in 50-60% of cases®”, ultrasound can be used as
a guidance technique for periprosthetic synovial biopsy®".

Technique

The patient is in supine position. The needle is generally inserted
with in-plane caudal-to-cranial approach, with the convex probe
being placed parallel to the femoral neck and the head-neck junc-
tion being the target of injection (or aspiration). Color Doppler can
be used to follow the intra-articular diffusion of the injectate®, but
capsule distension is generally easily recognizable (Fig. 1).

Iliopsoas bursa

Ultrasound-guided injection has been shown to be a feasible and ac-
curate modality for the treatment of iliopsoas bursitis and tendinopa-
thy"?. The intervention might be used both to aspirate and inject the
bursa in patients with bursitis and to treat conservatively those with
painful THA due to iliopsoas impingement. Ultrasound-guided in-
jection of corticosteroids and LA in the iliopsoas bursa provides pain
relief in the great majority of THA patients (more than 90%) with il-
iopsoas impingement®?. Moreover, the LA test in iliopsoas bursa is a

helpful diagnostic step to recognize the iliopsoas as source of pain in
failed THA.

Technique

The intervention is performed with the patient in supine position
and the hip in neutral rotation. A 20-22 G x 9 cm spinal needle is
inserted using in-plane lateral-to-medial approach, with the probe in
transverse position in order to scan the iliopsoas tendon in the short
axis at the level of the acetabulum or the acetabular cup. Notably, the
bursa is not visible using sonography, unless distended with fluid.
When injecting the collapsed bursa, we target deep to the tendon
(Fig. 2). A convex or a linear probe can be used on the basis of patient
habitus. A volume of LA - 10 ml of lidocaine 2% - can be used for
the LA test, while a mixture of 1 ml of LA and 1 ml of corticosteroid
is injected for therapeutic purposes.

Trochanteric region

A common cause of lateral hip pain is greater trochanteric pain syn-
drome (GTPS), due to trochanteric bursitis associated with gluteus
medius and/or minimus tendinopathy. The condition is approached
conservatively, and interventional procedures can be part of the
treatment. Ultrasound-guided injections of corticosteroids and LA
determine pain improvement in the mid-term‘?. Despite the fact
that similar results can be obtained with blinded injections, ultra-
sound-guided procedures seem to be superior when the injectate is
administered within the greater trochanteric bursa®. Alternatively,
ultrasound-guided gluteus tendons needling and/or PRP injections
can be used with good results!'?). There is no clear superiority of one

Fig. 1. Ultrasound-guided hip joint injection. A. The patient is supine, and a convex transducer is positioned parallel to the femoral neck. B. The corresponding

ultrasound image shows the needle inserted into the hip joint at the head-neck junction with in-plane technique. H - femoral head; N - femoral neck
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Fig. 2. Ultrasound-guided iliopsoas injection. A. The patient is supine, and a linear transducer is positioned in transverse position at the level of the acetabulum to
scan the iliopsoas tendon in the short axis. B. The corresponding ultrasound image shows how to insert the needle with in-plane lateral-to-medial approach
to reach the deep aspect of the tendon (asterisk). With this approach, the femoral neurovascular bundle (arrow), in the medial aspect of the image, cannot

be injured. IP - iliopsoas muscle

procedure over the other one, but ultrasound-guided PRP injections
may show longer pain improvement if compared with corticoste-
roids injections®*.

Technique

The trochanteric procedures are performed with the patient in lat-
eral position on the contralateral side. A linear or convex probe
is placed along the gluteus tendons or in the short axis along the
middle trochanteric facet. A 20-22 G x 9 cm spinal needle can be in-
serted with in-plane or out-of-plane approach, with the former be-
ing generally preferred, and the tip advanced with lateral-to-medial
or caudal-to-cranial direction to reach the tendons or the greater
trochanteric bursa between the gluteus tendons and facets and the
gluteus maximus muscle (Fig. 3).

Hamstrings

Ultrasound-guided fenestration and PRP injection can be used for
treating patients with hamstring tendinopathy. Previous studies
have shown pain relief and functional improvement in the short-to-
mid-term, while others have reported no relevant clinical effective-
ness!*??). At any rate, the procedure can be considered when other
non-invasive treatments have failed, given that its safety is well-es-
tablished. Concerning ultrasound-guided ischiogluteal bursa injec-
tion, this procedure has been reported to be feasible in cadaveric

specimens'?. However, no clinical data have been reported in vivo
on the safety and efficacy of this intervention.

Technique

The patient is in prone position. The ischiatic insertion of hamstring
tendons is generally reached with in-plane approach, advancing the
needle in lateral-to-medial direction, placing the probe in the short
axis of the tendons or in caudal-to-cranial direction shifting of 90
degrees to be parallel to the long axis of the tendons. After tendon
fenestration, PRP can be injected within the tendon, generally using
aspinal needle of at least 21-22 G (Fig. 4). The volume of PRP varies,
also depending on the type of solution/gel.

Nerves

Sciatic nerve

Piriformis syndrome is determined by sciatic nerve compression
due to hypertrophy, inflammation, or anatomical deformities of
the piriformis muscle. Conservative treatment is recommended,
reducing nerve compression with stretching exercises and massage.
When these approaches are unsuccessful, ultrasound-guided peri-
neural injection of the sciatic nerve with LA and corticosteroids can
be used as a safe and effective procedure with good symptom relief,
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Fig. 3. Ultrasound-guided greater trochanter injection. A. The patient is in lateral position on the unaffected side, with a linear probe placed in longitudinal posi-
tion on the greater trochanter. B. The ultrasound image shows the middle facet of the greater trochanter (T), the insertion of the gluteus medius tendon

(asterisk) and the needle that is advanced with in-plane caudal-to-cranial approach to reach the tendon beneath the fascia lata (arrow). GMa - gluteus
maximus muscle; GMe - gluteus medius muscle
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Fig. 4. Ultrasound-guided hamstrings injection. A. The patient is prone, with the probe being placed in longitudinal position on the ischial tuberosity. B. The needle
in inserted with in-plane caudal-to-cranial approach to reach the ischial insertion of hamstring tendons (asterisk). I — ischial tuberosity
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even though it is not clear if the addition of steroids to LA may im-
prove the therapeutic efficacy of this intervention***. Alternatively,
small cases series have highlighted the potential value of ultrasound-
guided injection of botulinum toxin A in the piriformis muscle for
treating this compression neuropathy, probably due to atrophy and
fatty infiltration of the muscle®**”. Of note, ultrasound-guided sci-
atic nerve block is one of the most reliable diagnostic modalities to
confirm the presence of piriformis syndrome®. The hydrodissec-
tion technique is a valuable interventional procedure which, by in-
cluding more saline in the mixture, helps prevent immediate dense
block and ensures the dissection of the nerve from the surrounding
tissues. Indeed, this intervention has been shown to provide 84%
immediate pain relief and 47% sustained pain relief®.

Technique

The patient is in prone position and the probe (linear or convex based
on patient habitus) is placed in the transverse plane to identify the
sciatic nerve on the posterior proximal thigh between the long head
of the biceps femoris muscle (laterally and superficially), the semi-
membranosus muscle (medially and superficially), and the adduc-
tor magnus (deeply). Then, sliding the probe proximally, the nerve
should be followed cranially to the ischial tuberosity, where it is lo-
cated between the gluteus maximus and pelvitrochanteric muscles
(gemellus superior, gemellus inferior, obturator internus, and qua-
dratus femoris) just before encountering the piriformis muscle in
the ischiofemoral space. At this level, the nerve can be reached by
advancing a 20-22 G x 9 cm spinal needle with in-plane lateral-to-

medial approach (Fig. 5). Generally, a large volume of solution (20 ml
of a mixture of corticosteroid, lidocaine and saline) is injected around
the nerve to debride the perisciatic fascial planes, obtaining the hy-
drodissection of the nerve.

Lateral femoral cutaneous nerve

Patients with lateral femoral cutaneous nerve (LFCN) compression,
namely meralgia paresthetica, present sensory symptoms and pain
in the antero-lateral part of the thigh. Ultrasound-guided interven-
tions can be considered when oral drugs and conservative therapies
fail®”. Hence, the block of the LFCN can be used as an alternative
treatment of meralgia paresthetica with good results, particularly
when injecting corticosteroids and LA at multiple levels along
the LFCN, with complete response in about three quarters of pa-
tients>*"%2), This intervention can also be used for obtaining post-
operative regional analgesia after reconstructive surgery with a skin
graft or in patients subjected to THA?. LFCN ablation may be con-
sidered as an alternative option in patients with refractory meral-
gia paresthetica using ethanol neurolysis, cryoneurolysis, or pulsed
radiofrequency ablation, but the evidence is still limited given that
only small case series have been published.

Technique

The patient is in supine position. The linear probe is placed in the
transverse plane at the level of the anterior superior iliac spine. Then,

Fig. 5. Ultrasound-guided sciatic nerve injection. A. The patient is prone, and the probe is placed in transverse position to scan the sciatic nerve on the posterior
aspect of the buttock. B. The sciatic nerve is identified in the ischiofemoral space between the gluteus maximus (superficially) and pelvitrochanteric muscles
(deeply and medially), with the needle being advanced with in-plane lateral-to-medial approach. I - ischium; F - femur

J Ultrason 2023; 23: e15-e22
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Fig. 6. Ultrasound-guided injection of the lateral femoral cutaneous nerve. A. The patient is supine, and the linear probe is in transverse position at the level of
the anterior superior iliac spine. B. The needle is advanced with in-plane lateral-to-medial approach to reach the lateral femoral cutaneous nerve (arrow)
beneath the inguinal ligament and superficial to the sartorius muscle (S). IP - iliopsoas muscle
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Fig. 7. Ultrasound-guided injection of the pudendal nerve. A. The patient is prone, and the linear transducer is placed in oblique position at the level of the ischiatic
spine. B. The pudendal nerve (arrow) is identified medial to the pudendal artery (within the circle) between the gluteus maximus muscle (GMa) and the
obturator internus muscle (OI). Once identified, the needle can be advanced with in-plane lateral-to-medial approach. I - ischial bone; IS - ischial spine

the transducer can be slightly rotated to be placed parallel to the in-
guinal ligament to identify the LFCN and its branches. The needle is
inserted with in-plane lateral-to-medial approach and advanced to
reach the nerve at the level of maximum thickening (Fig. 6). Then, a
mixture of LA and corticosteroids can be injected.

Pudendal nerve
Patients with pudendal neuralgia generally present with pain from

the anus to the penis or the clitoris, particularly when sitting. Ultra-
sound-guided pudendal perineural injection is a useful therapeutic

procedure that can also be used to confirm the diagnosis in doubt-
ful cases®. Previous randomized controlled studies have shown the
safety and effectiveness of this intervention, without significant dif-
ferences noted between ultrasound-guided and fluoroscopy-guided

procedures**?,

Technique

The pudendal nerve can be approached in different ways, with the
patient in prone position (with the posterior or medial approach)
or in gynecological position (anterior approach)®*. The most com-
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monly used one is the posterior approach, with the patient prone,
and the linear or convex probe at the level of the ischiatic spine.
Here, the pudendal nerve can be identified medially, between the
pudendal artery (located using color Doppler) and the sacrotuber-
ous ligament. Once identified, the nerve can be reached by inserting
the needle with in-plane lateral-to-medial approach (Fig. 7).

Conclusions

Ultrasound guidance improves safety and accuracy in providing ac-
cess to the hip joint and tendons, bursae, and nerves of the hip area,
and allows safe and effective management of several musculoskeletal
conditions. Thorough knowledge of anatomy is key to correctly reach-
ing the target and avoiding damage to the surrounding structures.
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