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Abstract
The native bursa is a structure lined by synovium located adjacent to a joint which may serve to decrease friction between 
the tendons and overlying bone or skin. This extra-articular structure can become inflamed resulting in bursitis. Steroid 
injections have proven to be an effective method of treating bursal pathology in various anatomic locations. Performing these 
procedures requires a thorough understanding of relevant anatomy, proper technique, and expected outcomes. Ultrasound is 
a useful tool for pre procedure diagnostic evaluation and optimizing needle position during these procedures while avoiding 
adjacent structures. The purpose of this article is to review core principles of ultrasound-guided musculoskeletal procedures 
involving bursae throughout the upper and lower extremities.
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Introduction

Utilization of diagnostic musculoskeletal ultrasound and 
ultrasound-guided procedures has steadily increased over 
the past few years, most significantly among non-radiolo-
gist providers [1–3]. Ultrasound provides an opportunity 
for practitioners to both diagnose and treat a large variety 
of musculoskeletal conditions in one interaction and while 
proving to be a useful tool for essentially all bursal injections 
or aspirations of the extremities.

The native bursa is a structure lined by synovium located 
adjacent to a joint which may serve to decrease friction 
between the tendons and overlying bone or skin. Alterna-
tively, an adventitial bursa is a non-native structure which 
develops later in life secondary to abnormal stress and fric-
tion involving subcutaneous soft tissue. Inflammation of 
these extra-articular structures results in bursitis which are 
usually treated conservatively with non-invasive treatments 
such as anti-inflammatory medications or physical therapy. 
If these methods are unsuccessful, more invasive options 

such as percutaneous needle-based or surgical interventions 
are considered.

The purpose of this article is to review core principles 
of musculoskeletal interventions involving selected bursae 
using ultrasound guidance.

Peri‑procedural recommendations

Pre‑procedural evaluation and consent

Following a review of the relevant imaging and medical 
history, including lab values, allergies, and current medica-
tions, informed consent is required prior to any procedure. 
At the authors’ institution, bursal injections are considered 
to demonstrate a low-risk for bleeding, therefore the Society 
of Interventional Radiology recommendations [4] regarding 
lab values for low-risk procedures are followed. As per the 
guidelines, screening anticoagulation laboratory values are 
not recommended for patients with minimal risk factors. For 
patients with increased risk, the international normalized 
ratio should be corrected within the range of 2.0–3.0 or less 
with a platelet count of < 20 ×  109/L. Immediately prior to 
the procedure, a short pause, also known as a “time out”, is 
always performed to confirm the correct patient, procedure, 
and site in addition to reconfirmation of relevant allergies, 
medications, and any abnormal lab values.
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Contraindications for ultrasound-guided soft tissue injec-
tions may include prior allergic reaction and cellulitis or 
soft tissue infection at the injection site. Other, more eas-
ily modifiable contraindications, such as timing of surgery 
or immunizations should be discussed with the patient and 
referring physician prior to the procedure.

In most musculoskeletal interventions, the only medica-
tions administered are a local anesthetic and a corticosteroid 
[5] (Table 1). Side effects are usually mild and may include 
facial flushing, skin reaction/hypopigmentation, soft tissue 
atrophy, steroid flare, transient increase in blood sugar [6, 7], 
adverse psychiatric effects [8, 9], and allergic reaction rang-
ing from mild to anaphylaxis. Allergy to injectable steroids 
is rare and may be related to a medication additive rather 
than the steroid itself [10]. For extra-articular steroid injec-
tions, major adverse events have been reported as occurring 
0–5.8% with minor adverse events ranging from 0 to 81% 
[11]. Pain following injection is the most common minor 
adverse event [11], described as a transient issue, not requir-
ing intervention. Infection is an extremely rare complication, 
with an incidence rate of 0.0046% [12].

Medication choice

While injectable steroids are frequently used to treat pain, 
there is no consensus regarding the superiority of a specific 
agent, for bursal injections. Commonly used steroids, how-
ever, do contain slightly different properties. For example, 
particulate steroids such as methylprednisone, triamcinolone 
and betamethasone have lower solubility and therefore, theo-
retically last longer at the injection site compared to non-
particulates such as dexamethasone.

While allergic reaction is always a concern, the evidence 
of cross reactivity within the amide group is inconsistent 
[13, 14]. In the case of a documented allergy to lidocaine or 
other amide group anesthetic, such as bupivacaine or ropi-
vacaine, an anesthetic from the ester group, such as chloro-
procaine, can be considered. Due to the ubiquity of lidocaine 
in medical procedures, allergen testing should also be con-
sidered for severe reactions.

Technique

Focused pre-procedural scanning, including grayscale 
and Doppler imaging, should be performed before every 

procedure. This provides the opportunity to choose the 
optimal approach and assess for any additional clinically 
relevant pathology. For example, the presence of a rotator 
cuff tear identified during pre-procedural scanning for a sub-
acromial subdeltoid (SASD) bursa injection may necessitate 
discussion with the referring provider due to the association 
between steroid injections prior to rotator cuff repair and 
increased rates of infection or revision surgery [15–18].

The majority of bursal injections can be performed with 
a 9–15 MHz linear transducer. A curved low-frequency 
(< 7 MHz) transducer may be useful for larger patients and 
deeper targets, while a high-frequency small footprint linear 
array transducer (> 15 MHz) can be used for smaller, super-
ficial targets, especially involving the digits. Optimization of 
the ultrasound settings including changing patient position 
or using specific advanced applications on newer ultrasound 
machines can improve visualization of the target.

For most procedures, either a 22-gauge or 25-gauge 
needle is sufficient, although for aspiration of potentially 
viscous fluid, a larger gauge needle (16–18 gauge) is recom-
mended. For most ultrasound injections, a test injection of 
lidocaine may be useful to confirm precise placement of the 
needle prior to steroid injection. This is especially beneficial 
for injecting bursae, which can be difficult to identify when 
not distended with fluid.

While image-guided bursal injections can be challeng-
ing, especially when bursal fluid is absent, they have been 
shown to be more accurate than injections by palpation alone 
at certain anatomic sites [19]. If the bursa is thickened or 
distended, it can easily be targeted for aspiration and/or 
injection. When absent, anatomic landmarks and dynamic 
technique [20] may improve localization. Initial slow injec-
tion of a very small amount of the anesthetic or steroid/
anesthetic mixture may distend the bursa and provide feed-
back for possible needle re-localization prior to injecting the 
full dose. When injecting the bursa, there should be a loss 
of resistance with fluid flowing away from the needle. The 
injectate including anesthetic and steroid should be slightly 
more echogenic than the anesthetic alone.

Post‑procedural guidance

At the author’s institution, following the injection, a small 
bandage is placed over the injection site and the patient 
is instructed to keep the area dry for at least 24 h. An 

Table 1  Commonly used 
injectable steroids and local 
anesthetics

Steroids Anesthetics

Methylprednisolone acetate (40 mg/mL or 80 mg/mL) Lidocaine (1%)
Triamcinolone acetonide (40 mg/mL) Bupivacaine (0.25%)
Betamethasone acetate (6 mg/mL) Ropivacaine (0.5%)
Dexamethasone sodium phosphate (4 mg/mL)
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immediate post-procedure pain assessment is provided by 
the patient using a 0- to10-point scale with comparison to 
pre procedure levels. The patient may also be asked to per-
form any provocative maneuvers or positions which exac-
erbate the pain to provide a functional assessment. Patients 
are informed that it may take up to 7 days for the steroids to 
reach their full effect and they are asked to continue to moni-
tor their pain closely over the next few weeks to determine 
the efficacy of the injection.

Subacromial/subdeltoid bursa

Background

The SASD bursa, the largest bursa in the body, is composed 
of 2 separate bursae, the subacromial and subdeltoid bursae, 
which are contiguous in 95% of patients [21]. The SASD 
bursa is a large but thin structure, even in patients with bur-
sitis where the average thickness is no more than 2 mm [22]. 
A 2007 study by Tsai reviewed shoulder ultrasounds of 268 
patients with unilateral shoulder pain and either Neer stage 1 
or stage 2 subacromial impingement. Comparing the symp-
tomatic and asymptomatic sides, a statistically significant 
difference in thickness of the SASD bursa was identified 
(mean thickness 1.27 mm versus 0.75 mm) [23].

SASD bursitis is often related to subacromial impingement 
but can also have other causes such as inflammatory arthritis, 
crystal deposition, or infection. Impingement can be related to 
overhead activities, degenerative changes within the acromio-
clavicular joint, hypertrophy of the coracoacromial ligament, 
and anatomic variations of the acromion including differences 
in morphology and the presence of an os acromiale.

Ultrasound guidance allows the radiologist to perform 
both a diagnostic exam of the shoulder and a dynamic 
evaluation of subacromial impingement. In patients with 

ultrasound evidence of SASD bursitis, hypoechoic intrabur-
sal fluid may be present in between hyperechoic peribursal 
fat. Bunching of the bursa during shoulder abduction may 
demonstrates evidence of subacromial impingement.

Although a subacromial bursal injection is routinely per-
formed under palpation and ultrasound guidance, ultrasound 
is recommended to maximize accuracy [24]. A systematic 
review and meta-analysis of randomized controlled trials 
concluded steroid injection to be superior to physiother-
apy for decreasing pain and improving shoulder function 
6–7 weeks following the procedure [25]. This procedure is 
expected to reduce pain, enabling patients to continue physi-
cal therapy and participate in their activities of daily living 
[26] which makes steroid injections an effective short-term 
treatment for subacromial impingement.

Technique

The SASD bursa can be accessed through a lateral deltoid 
approach, far away from any large neurovascular structures. 
The patient may be sitting upright or supine with their arm 
adducted and in neutral or internally rotated. The needle is 
slowly advanced lateral to medial until the tip of the nee-
dle is at the peri-bursal fat. A small amount of anesthetic 
is injected which should expand the bursa, separating the 
peri-bursal fat planes (Fig. 1) and may also be seen extend-
ing laterally superficial to the supraspinatus insertion on the 
greater tuberosity. Given the large potential space of the 
bursa, the fluid may quickly disperse away from the needle 
delaying bursal distention. If the fluid continues to collect 
around the needle without expanding the rest of the bursa, 
it is possible that the needle tip is in the deltoid or supraspi-
natus and therefore should be repositioned. Once the loca-
tion is confirmed a mixture of 40 mg of triamcinolone or 
methylprednisolone and 2 mL of bupivacaine or ropivacaine 
should be injected.

Fig. 1  Subacromial bursa injection. Findings: long axis view of the 
supraspinatus tendon (St) before (A) and after (B) injection of local 
anesthetic into the subacromial/subdeltoid bursa outlined by thin 
echogenic peribursal fat (arrowheads). The needle (arrows) traverses 

the deltoid (D) muscle with tip located within the bursa superficial to 
the supraspinatus tendon (St) and humeral head (HH). The supraspi-
natus tendon contains echogenic calcifications, consistent with cal-
cium hydroxyapatite deposition
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Scapulothoracic bursa

Background

The scapulothoracic articulation is a complex pseudojoint 
created by the large flat scapula sliding over the thorax 
without bony attachments. There are two anatomic (major) 
bursae including the infraserratus (scapulothoracic) and 
supraserratus (subscapularis) bursae in addition to four 
inconsistent adventitial (minor) bursae [27]. The infraser-
ratus bursa, located between the serratus anterior and chest 
wall, is the most common source for scapulothoracic bursitis 
[28] and therefore the primary target for steroid injections.

Scapulothoracic pain is an uncommon but potentially 
debilitating cause of shoulder pain. There are a number of 
different etiologies, including repetitive overhead activity, 
snapping scapula syndrome, scapular dyskinesia, or altered 
biomechanics [29]. In a study by Conduah et al., 43% of 
cases of scapulothoracic bursitis were associated with an 
anatomic abnormality [30]. Nonoperative management is 
generally recommended prior to surgical intervention which 
may include scapulothoracic bursectomy or medial angle 
resection [31].

Injection of the scapulothoracic bursa (STB) under ultra-
sound guidance allows dynamic visualization of the needle 
and lung/pleura during the procedure. Ultrasound also may 
identify other related soft tissue pathology such as fibrous 
adhesions, scarring, or even bursal fluid, which should be 
aspirated prior to an injection [32].

In addition to performing a diagnostic evaluation with 
ultrasound, prior imaging should be reviewed to assess for 
other potential causes of bursitis or scapulothoracic snapping 
such as elastofibroma dorsi [33–35], osteochondroma, prior 
scapula/rib fracture, or scoliosis [27, 36]. Other mimickers 
for scapulothoracic bursitis include referred pain from the 
shoulder or lower cervical spine.

A retrospective study by Adler [32] of 22 patients receiv-
ing STB injections showed improvement in 82% of patients 
following a steroid injection. Promising results were also 
obtained by Holder et al. [37] and Chang et al. [38] with the 
latter demonstrating consistent improvement in VAS scores 
taken 1, 2, and 3 weeks after treatment. Steroid injections 
have proven to be effective in treating scapulothoracic pain 
and should be considered in patients with scapulothoracic 
bursitis and snapping scapula.

Technique

Injection is typically performed while prone with the symp-
tomatic upper extremity in the chicken wing position. The 
arm is placed across the lower back, adducted with the 
elbow flexed, widening the scapulothoracic interval. The 

ultrasound probe is then placed over the area of pain, typi-
cally along the medial inferior border of the scapula. The 
normal scapulothoracic bursa is very thin and difficult to 
visualize. Even when distended with a thin layer of hypo-
echoic fluid, the majority of the scapulothoracic bursa is 
obscured by the bony scapula and challenging to access 
with ultrasound. It is important to maintain a needle trajec-
tory which is parallel with the scapula and/or near parallel 
to the curved chest wall. A 25-gauge needle or 22-gauge 
spinal needle can be advanced into the bursa while slowly 
administering a mixture of 40  mg of triamcinolone or 
methylprednisolone and 4  mL of ropivacaine until the 
bursa distends (Fig. 2). If the patient develops respiratory 
symptoms during or immediately following the injection, 
a follow-up chest radiograph should be obtained to assess 
for pneumothorax.

Iliopsoas bursa

Background

The iliopsoas muscle is a compound muscle composed of 
the psoas major, psoas minor, and the iliacus. The iliacus 
and psoas originate from the iliac fossa and vertebral bodies 
respectively, extending inferiorly toward the insertion of the 
psoas on the lesser trochanter of the femur where it serves 
as the main flexor of the hip. The iliopsoas bursa, the largest 
bursa around the hip, is located deep to the myotendinous 
junction of the iliopsoas muscle, anterior to the hip capsule, 
and lateral the femoral vessels. Pain related to the psoas 
tendon/iliopsoas bursa may be present secondary to tendi-
nosis, which is commonly seen in the setting of overuse, 
acute trauma, or following total hip arthroplasty [39, 40]. 
Snapping hip syndrome, another cause of hip pain related 
to psoas tendon, is a condition where there is pain and an 
audible or perceived snapping of the hip with movement. 
While abnormal motion of the psoas tendon can be identi-
fied in the patients on dynamic evaluation, static sonography 
in symptomatic hips is typically normal [40]. Conversely, 
iliopsoas impingement syndrome in patients with total hip 
arthroplasty is associated with certain ultrasound findings 
including visibility of the anterior cup, contact between the 
anterior cup and psoas tendon, iliopsoas tendinopathy, and 
iliopsoas bursitis [41].

While peritendinous steroid injection have proven to be 
effective when performed with ultrasound or fluoroscopy guid-
ance [39, 40, 42], sonographic guidance decreases the risk of 
injury soft tissue structures including the nearby neurovascular 
bundle. Steroid injections have also proven effective in treat-
ing this pain regardless of the presence of additional intraar-
ticular pathology [32, 42, 43]. Studies have also demonstrated 
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decreased pain after steroid injections in patients with and 
without hip arthroplasty [39, 44]. A large prospective study 
of ultrasound injections in 178 patients also demonstrated 

positive results with statistically significant improvement in 
both sports and recreation and quality of life (QOL) scores 
measured prior to and 6 weeks following the procedure [42].

Fig. 2  a Scapulothoracic bursitis. Findings: axial T2 fat-saturated 
(A) and T1 fat-saturated post-contrast (B) MRI of the shoulder with 
large scapulothoracic bursal effusion secondary to osteochondroma 
(asterisk). Ultrasound prior to aspiration (C) demonstrates needle 
(arrows) within the heterogenous fluid collection within the bursa 
(arrowheads). Post-aspiration ultrasound image (D) shows near com-
plete resolution of fluid adjacent to the osteochondroma (asterisk). b 
Scapulothoracic bursal fluid with dynamic maneuver. Findings: with 
the transducer in transverse over the medial scapula, the scapula mar-
gin (S) and adjacent rib (R) are visualized. A patient with scapulotho-

racic pain demonstrates no sonographic abnormality with arm at side 
(A). When the arm is flexed behind the back (B), a small amount of 
fluid is visualized in the scapulothoracic bursa (arrowheads) confirm-
ing the diagnosis of scapulothoracic bursitis. The arm remains flexed 
during steroid injection (C) with needle (arrow) trajectory nearly 
parallel to scapula. c Major scapulothoracic bursae. Findings: three-
dimensional frontal and lateral images of the scapula demonstrating 
the anatomic locations of the major scapulothoracic bursae. Inferaser-
ratus/scapulothoracic bursa (blue), supraserratus/subscapularis bursa 
(orange)
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Technique

For the standard technique, the patient is positioned supine 
(Fig. 3) and the transducer is placed in transverse plane at the 
acetabular brim. The iliopsoas tendon should be identified 
as an elliptical echogenic structure medial and superficial to 
the joint capsule along the lateral margin of the iliopectineal 
eminence of the acetabulum [32]. The femoral neurovascular 
bundle can be identified medial to the iliopsoas tendon and 
thus avoided during injection. Traversing lateral to medial, 
a 22-gauge spinal needle is advanced into the bursa. A steep 
trajectory is required to guide the tip of the needle to the 
final location, deep to the tendon, in between the tendon and 
acetabular brim, prior to injection of a mixture of 40 mg of 

triamcinolone or methylprednisolone and 4 mL of ropiv-
acaine. Images taken following the injection should demon-
strate distention of the iliopsoas bursa and/or microbubbles 
in a peritendinous distribution.

Trochanteric bursa

Background

The trochanteric (subgluteus maximus) bursa is deep to the 
gluteus maximus and tensor fascia lata at the level of the 
greater trochanter. It is the largest lateral hip bursa, overlying 
the attachment of the gluteus medius, gluteus minimus, and 

Fig. 3  a Psoas bursal effusion. Findings: transverse grayscale ultra-
sound of the hip (A) demonstrates a normal psoas tendon (arrow) 
and femoral artery (a). Transverse views (B), (C), and (D) of the hip 
in a patient with a bursal effusion. In (B), Power Doppler images 
demonstrates a bursal effusion (b) with flow in the adjacent femoral 
artery (a) and vein (v). (C) and (D) were obtained with and without 
compression. In (C) the vein is compressed while the bursal effusion 
is unchanged. b Iliopsoas tendon sheath injection. Findings: fluoro-

scopic images of the right hip (A) in a patient with a total hip arthro-
plasty during iliopsoas bursa injection. Contrast (asterisk) moves 
superiorly away from the needle (arrow) confirming location of the 
within the iliopsoas bursa. Axial T2 fat-saturated and transverse ultra-
sound images (B and C) of the left hip on a different patients demon-
strate the needle trajectory (arrow) during an ultrasound guided injec-
tion
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vastus lateralis [45]. There are multiple additional bursae 
about the greater trochanter, which may be variable in num-
ber, location, and histology; they are generally located deep 
to their respective tendons and named accordingly, includ-
ing the subgluteus minimus and subgluteus medius bursae 
[46]. The anatomy of the bursae at the greater trochanter is 
complex, including both native bursae and non-native bursae 
which can be acquired due to increased hip offset [47] or 
excessive friction [45].

Greater trochanteric pain syndrome is a common cause of 
lateral hip pain with an annual incidence of up to 1.8 or 1000 
[48], most commonly occurring in patients 40–60 years old 
with a female predominance [49–52]. Trochanteric bursal 
injections are considered in patients with lateral hip pain, 
whether related to gluteus medius/minimus tendinopathy, 
trochanteric bursitis, or as part of a barbotage procedure to 
treat calcific tendinosis [20].

Both image- and landmark-guided techniques have been 
shown to be effective with pain reduction at 3–6 months 
[53–55], but with either nonexistent [56, 57] or limited effect 
on long-term pain reduction [58, 59]. Many of these pro-
cedures however were performed using the more common 
landmark or fluoroscopy guidance which tend to result in 
injections into the trochanteric bursa or subgluteus medius 
bursa [54, 60].

McEvoy et al. [56] retrospectively reviewed 65 ultrasound 
guided trochanteric bursal injections identifying the exact 
location of the injection as either in the trochanteric bursa or 
the subgluteus medius bursa. While injections directly into 
the trochanteric bursa resulted in a statistically significant 
decrease in pain on a visual analog scale, injections into the 
subgluteus medius bursa demonstrated no difference in pain 
following the injection. The results of the study suggest that 
the use of ultrasound guidance can improve outcomes of 
these injections by directly targeting only the trochanteric 
bursa. This is a unique advantage of ultrasound guidance 
that may improve efficacy of steroid injections [56].

There is also evidence that other musculoskeletal pathol-
ogy may contribute to the outcomes of trochanteric bursa 
injections. Park et al. [57] investigated this in a retrospective 
study of 137 patients who were assessed 1, 3, and 6 months 
after ultrasound guided trochanteric bursa steroid injections. 
This study found consistent statistically significant decreases 
in pain and improvement in hip function at each time inter-
val. Poor outcomes at 6 months following the injections were 
correlated with knee osteoarthritis and low back pain, spe-
cifically involving the facet or sacroiliac joints.

Technique

To perform this procedure, the patient is placed in the con-
tralateral lateral decubitus position. The transducer is placed 

in the transverse plane at the greater trochanter where both 
the gluteus medius and minimus insertions are visualized at 
the lateral and anterior facets, respectively. The greater tro-
chanter bursa is typically seen as a thin, echogenic line, deep 
to the gluteus maximus tendon and iliotibial band but super-
ficial to the gluteus medius tendon attachment. A similar 
technique to the one initially described by Murray et al. [61] 
is performed in lateral decubitus position with the ipsilateral 
leg up and the contralateral leg bent to provide stability. 
The probe is placed in a transverse orientation at the level 
of the greater trochanter on the symptomatic hip with the 
foot externally rotated. The needle is advanced, posterior to 
anterior, through the iliotibial band, and the patient is asked 
to internally rotate their hip. This pulls the gluteus minimus, 
medius, and needle tip anteriorly guiding the needle tip into 
an optimal position within the trochanteric bursa. Confir-
mation of accurate needle placement is performed prior to 
injection of a mixture of 40 mg of triamcinolone or meth-
ylprednisolone and 2 mL of ropivacaine (Fig. 4). Choosing 
an approach which maintains a shallow angle between the 
probe and needle is preferred. This improves needle visuali-
zation while maximizing the distance over which the needle 
intersects the bursa. Since there are multiple bursae in this 
area which could potentially be inflamed, the recommended 
needle placement is wherever there is the most prominent 
bursal fluid. When no fluid is visualized, which is common, 
injection into the trochanteric bursa is preferred [56].

Ischial bursa

Background

The ischial bursa is located between the hamstring origin on 
the ischial tuberosity and the gluteus maximus, superficial to 
the hamstring tendons. This structure, also referred to as the 
ischiogluteal bursa, is an inconstant adventitial bursa which 
may develop in adulthood secondary due to mechanical irri-
tation from prolonged sitting. This can present as buttock 
pain or even a buttock mass.

Ischial bursitis is inflammation in the bursa which can 
occur with repetitive motion during exercises such as 
cycling, running, or with prolonged sitting [62, 63]. Pain 
can present as mass-like sensation along the buttock, or as 
pain radiating down the lower leg [64]. Ischial bursitis is 
often diagnosed after exclusion of other causes of pain at the 
buttock. Prior imaging should be reviewed to identify other 
potential causes of pain in this region such as referred pain, 
calcium hydroxyapatite deposition, or other masses includ-
ing myxoid tumor, schwannoma, or neurofibroma [63].

Ischial bursitis is a relatively rare condition and although 
there are publications describing injection technique [65, 
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66]; there are no studies specifically assessing clinical 
outcomes following ultrasound guided steroid injections 
into the ischial bursa. However, in a retrospective study of 
clinical progression and treatment of ischial bursitis by Roh 
et al. [67], 11 of 64 patients failed conservative therapy and 
underwent steroid injection. Only 2 of those patients eventu-
ally required surgery.

Technique

Injection of the ischial bursa is typically performed with the 
patient in the prone position. The ultrasound probe is then 
used to identify the hamstring muscles which are followed 

superiorly to the ischial tuberosity while noting the location 
of the sciatic nerve (Fig. 5). The transducer is placed in the 
transverse plane over the most lateral aspect of the ischial 
tuberosity, and the needle is directed towards the space 
between the ischial tuberosity and gluteus maximus. Once 
the needle is at the peri-bursal fat, a mixture of 40 mg of 
triamcinolone or methylprednisolone and 4 mL of lidocaine 
is then injected into the bursa. Although steps are taken to 
avoid major neurovascular structures, it is still possible for 
some of the injectate to reach the sciatic nerve. Therefore, 
the use of shorter acting anesthetics is preferred, and patients 
are instructed to avoid operating a vehicle immediately fol-
lowing the appointment.

Fig. 4  a Trochanteric bursitis. 
Findings: rotated Axial T2 fat 
saturated MRI of the hip (A) 
demonstrates edema-like signal 
in the greater trochanteric 
bursa (arrowheads) between the 
gluteus medius (GMed, dashed 
arrow) and gluteus maximus 
(GMax) overlying the greater 
trochanter (GT). Transverse 
sonographic view of the lateral 
hip (B) demonstrates trace fluid 
within the greater trochanteric 
bursa (arrowheads). Fluid is not 
frequently visualized in patients 
for whom greater trochanter 
bursa injection is requested. 
Gmin, gluteus minimus (dashed 
arrow). b Trochanteric bursa 
injection. Transverse ultrasound 
of the lateral hip demonstrates 
injection of fluid into the 
trochanteric bursa (arrow-
heads). Fluid in the subgluteus 
medius bursa (asterisk). Needle 
(arrows), GT, greater trochanter; 
GMax, gluteus maximus; 
GMed, gluteus medius
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Medial gastrocnemius semimembranosus 
bursa (Baker or popliteal cyst)

Background

The popliteal cyst, found between the medial head of the 
gastrocnemius and the semimembranosus, also referred to 
as a Baker cyst or medial gastrocnemius semimembrano-
sus bursa, is the most common mass of the posterior knee 
and a common source of knee pain. This cyst is created by 

a valvular communication with the posterior knee joint. 
Despite the common association between the presence of 
this structure and intra-articular pathology of up to 94% [68, 
69], the treatment of the cyst with image-guided intervention 
often yields positive results.

Smith and colleagues reviewed the long-term outcome of 
47 patients with osteoarthritis who underwent ultrasound-
guided cyst aspiration, fenestration, and steroid injection and 
found statistically significant differences in pain scores, stiff-
ness, and physical function without immediate or long-term 

Fig. 5  Ischial bursitis. Findings: 
rotated axial T2 fat-saturated 
(A) and T1 fat-saturated post 
contrast (B) images demonstrate 
a rim enhancing fluid collection 
adjacent to the ischial tuberos-
ity within the ischial bursa, 
which is consistent with ischial 
bursitis. Transverse ultrasound 
images (C) of a different patient 
show the injection of echogenic 
steroids into the ischial bursa 
(arrowhead). H, hamstring 
origin; ISCH, ischial tuberosity; 
Fem, femur; needle (arrows)

Fig. 6  Popliteal cyst aspiration. 
Findings: axial T2 fat-saturated 
image (A) of the left knee with 
septated popliteal cyst (arrow-
heads). Transverse ultrasound 
image of the posterior knee 
during popliteal cyst aspiration 
show cyst extending toward 
knee joint (dashed arrow). Nee-
dle (arrow), Fem, femur; Pat, 
patella; SM, semimembranosus; 
MG, medial gastrocnemius
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complications [70]. An earlier study by Koroglu et al. [71] 
demonstrated similar positive results which included cat-
egorization of cysts into simple and complex. While the 
complex cysts were more likely to recur, all subgroups dem-
onstrated clinical improvement with long-term follow-up 
averaging > 90 weeks. Post-aspiration steroid injection may 
be done; however, the effect is unclear since some studies 
suggest that the rate of recurrence may not vary between 
those who get corticosteroid injection after aspiration versus 
aspiration alone [72, 73].

Technique

After targeted, diagnostic scanning to confirm the presence 
of a cystic structure, the patient is placed in prone position. 
A 16- or 18-gauge needle is advanced into the fluid collec-
tion, which is then aspirated (Fig. 6). A minimal amount of 
fluid can be left in the cyst to facilitate visualization during 
subsequent steroid and anesthetic injection. Fenestration of 
cyst septations is also performed, especially in cases where 
minimal fluid is aspirated, or when patients are presenting 
for repeat procedure. Following aspiration, steroid injection 
may be considered using a mixture of 40 mg of triamci-
nolone or methylprednisolone and 4 mL of ropivacaine.

Conclusion

This review highlights a variety of bursal procedures which 
can be performed accurately with ultrasound guidance. The 
utility of ultrasound for bursal injections lies in its ability 
to provide precise needle localization in real-time with-
out significant safety concerns compared to other imaging 
modalities. Bursae may present as very thin, curved struc-
tures; therefore, choosing the optimum approach is crucial 
to maximizing accuracy of needle placement and efficacy 
of the procedure. An awareness of the expected outcomes is 
important when communicating with patients and referring 
providers to optimize patient care.

Declarations 

Conflict of interest Kevin McGill is a consultant for Teleflex. The re-
maining authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 

permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Sharpe RE Jr, Nazarian LN, Levin DC, Parker L, Rao VM. The 
increasing role of nonradiologists in performing ultrasound-guided 
invasive procedures. J Am Coll Radiol. 2013;10(11):859–63.

 2. Kanesa-Thasan RM, Nazarian LN, Parker L, Rao VM, Levin 
DC. Comparative trends in utilization of MRI and Ultrasound to 
evaluate nonspine joint disease 2003 to 2015. J Am Coll Radiol. 
2018;15(3 Pt A):402–7.

 3. Gyftopoulos S, Harkey P, Hemingway J, Hughes DR, Rosenkrantz 
AB, Duszak R Jr. Changing musculoskeletal extremity imaging 
utilization from 1994 through 2013: a Medicare beneficiary per-
spective. AJR Am J Roentgenol. 2017;209(5):1103–9.

 4. Patel IJ, Rahim S, Davidson JC, Hanks SE, Tam AL, Walker TG, 
et al. J Vasc Interv Radiol. 2019;30(8):1168-1184 e1161.

 5. MacMahon PJ, Eustace SJ, Kavanagh EC. Injectable corticoster-
oid and local anesthetic preparations: a review for radiologists. 
Radiology. 2009;252(3):647–61.

 6. Choudhry MN, Malik RA, Charalambous CP. Blood glucose 
levels following intra-articular steroid injections in patients with 
diabetes: a systematic review. JBJS Rev. 2016;4(3):e5.

 7. Waterbrook AL, Balcik BJ, Goshinska AJ. Blood glucose levels 
after local musculoskeletal steroid injections in patients with dia-
betes mellitus: a clinical review. Sports Health. 2017;9(4):372–4.

 8. Malladi AS, Gratton SB, Stone D, Scalapino KJ, Charles JF. 
Recurrent adverse psychiatric effects following intra-articular 
corticosteroid injection. J Clin Rheumatol. 2011;17(5):284–5.

 9. Patten S, Neutel C. Corticosteroid-induced adverse psychiatric 
effects. Drug Saf. 2000;22(2):111–22.

 10. Kubin ME, Riekki R. Benzyl alcohol allergy mimicking corticos-
teroid allergy. Contact Dermatitis. 2016;75(1):58–9.

 11. Brinks A, Koes BW, Volkers AC, Verhaar JA, Bierma-Zeinstra 
SM. Adverse effects of extra-articular corticosteroid injections: a 
systematic review. BMC Musculoskelet Disord. 2010;11:206.

 12. Pal B, Morris J. Perceived risks of joint infection following intra-
articular corticosteroid injections: a survey of rheumatologists. 
Clin Rheumatol. 1999;18:264–5.

 13. Gonzalez-Delgado P, Anton R, Soriano V, Zapater P, Niveiro E. 
Cross-reactivity among amide-type local anesthetics in a case 
of allergy to mepivacaine. J Investig Allergol Clin Immunol. 
2006;16(5):311–3.

 14. Redfern DC. Contact sensitivity to multiple local anesthetics. J 
Allergy Clin Immunol. 1999;104(4 Pt 1):890–1.

 15. Traven SA, Brinton D, Simpson KN, Adkins Z, Althoff A, Pal-
sis J, et al. Preoperative shoulder injections are associated with 
increased risk of revision rotator cuff Repair. Arthroscopy. 
2019;35(3):706–13.

 16. Weber AE, Trasolini NA, Mayer EN, Essilfie A, Vangsness CT 
Jr, Gamradt SC, et al. Injections prior to rotator cuff repair are 
associated with increased rotator cuff revision rates. Arthroscopy. 
2019;35(3):717–24.

 17. Agarwalla A, Puzzitiello RN, Mascarenhas R, Sumner S, Romeo 
AA, Forsythe B. Preoperative injections may be an iatrogenic 
cause of reoperation after arthroscopic rotator cuff repair. Arthros-
copy. 2019;35(2):325–31.

 18. Desai VS, Camp CL, Boddapati V, Dines JS, Brockmeier SF, 
Werner BC. Increasing numbers of shoulder corticosteroid injec-
tions within a year preoperatively may be associated with a higher 

http://creativecommons.org/licenses/by/4.0/


977Skeletal Radiology (2023) 52:967–978 

1 3

rate of subsequent revision rotator cuff surgery. Arthroscopy. 
2019;35(1):45–50.

 19. Soh E, Li W, Ong KO, Chen W, Bautista D. Image-guided versus 
blind corticosteroid injections in adults with shoulder pain: a sys-
tematic review. BMC Musculoskelet Disord. 2011;12:137.

 20. Murray TÉ, Roberts D, Rattan B, Murphy DT, Cresswell M. 
Dynamic ultrasound-guided trochanteric bursal injection. Skel-
etal Radiol. 2020;49(7):1155–8.

 21. van Holsbeeck M, Strouse PJ. Sonography of the shoulder: evalu-
ation of the subacromial-subdeltoid bursa. AJR Am J Roentgenol. 
1993;160(3):561–4.

 22. VanHolsbeeck M, Strouse P. Sonography of the shoulder: evalua-
tion of the subacromial-subdeltoid bursa. AJR Am J Roentgenol. 
1993;160:561–4.

 23. Tsai Y, Huang T, Hsu W, Huang K, Li Y, Peng K, et al. Detec-
tion of Subacromial Bursa Thickening by Sonography in Shoulder 
Impingement Syndrome. Chang Gung Med J. 2007;30:135–41.

 24. Bhayana H, Mishra P, Tandon A, Pankaj A, Pandey R, Malhotra 
R. Ultrasound guided versus landmark guided corticosteroid 
injection in patients with rotator cuff syndrome: Randomised 
controlled trial. J Clin Orthop Trauma. 2018;9(Suppl 1):S80–5.

 25. Burger M, Africa C, Droomer K, Norman A, Pheiffe C, Gericke 
A, et al. Effect of corticosteroid injections versus physiotherapy on 
pain, shoulder range of motion and shoulder function in patients 
with subacromial impingement syndrome: a systematic review 
and meta-analysis. S Afr J Physiother. 2016;72(1):318.

 26. Gruson KI, Ruchelsman DE, Zuckerman JD. Subacromial 
corticosteroid injections. J Shoulder Elbow Surg. 2008;17(1 
Suppl):118S-130S.

 27. Osias W, Matcuk GR Jr, Skalski MR, Patel DB, Schein AJ, Hatch 
GFR, et al. Scapulothoracic pathology: review of anatomy, patho-
physiology, imaging findings, and an approach to management. 
Skeletat Radiol. 2018;47(2):161–71.

 28. Kuhn JE, Plancher KD, Hawkins RJ. Symptomatic scapulothoracic 
crepitus and bursitis. J Am Acad Orthop Surg. 1998;6(5):267–73.

 29 Wood VE, Twito R, Verska JM. Thoracic outlet syndrome. The 
results of first rib resection in 100 patients. Orthop Clin North 
Am. 1988;19(1):131–46.

 30. Conduah AH, Baker CL 3rd, Baker CL Jr. Clinical management of 
scapulothoracic bursitis and the snapping scapula. Sports Health. 
2010;2(2):147–55.

 31. Frank RM, Ramirez J, Chalmers PN, McCormick FM, Romeo 
AA. Scapulothoracic anatomy and snapping scapula syndrome. 
Anat Res Int. 2013;2013: 635628.

 32. Adler RS, Buly R, Ambrose R, Sculco T. Diagnostic and therapeu-
tic use of sonography-guided iliopsoas peritendinous injections. 
AJR Am J Roentgenol. 2005;185(4):940–3.

 33. Cohen I, Kolender Y, Isakov J, Chechick A, Meller Y. Elastofi-
broma, a rare cause of snapping scapula syndrome. Harefuah. 
1999;137(7–8):287–90 350.

 34. Majo J, Gracia I, Doncel A, Valera M, Nunez A, Guix M. Elast-
ofibroma dorsi as a cause of shoulder pain or snapping scapula. 
Clin Orthop Relat Res. 2001;388:200–4.

 35. Parsons TA. The snapping scapula and subscapular exostoses. J 
Bone Joint Surg Br. 1973;55(2):345–9.

 36. Ruland LJ 3rd, Ruland CM, Matthews LS. Scapulothoracic anat-
omy for the arthroscopist. Arthroscopy. 1995;11(1):52–6.

 37. Hodler J, Gilula LA, Ditsios KT, Yamaguchi K. Fluoroscopi-
cally guided scapulothoracic injections. AJR Am J Roentgenol. 
2003;181(5):1232–4.

 38. Chang WH, Im SH, Ryu JA, Lee SC, Kim JS. The effects of scapu-
lothoracic bursa injections in patients with scapular pain: a pilot 
study. Arch Phys Med Rehabil. 2009;90(2):279–84.

 39. Agten CA, Rosskopf AB, Zingg PO, Peterson CK, Pfirrmann CW. 
Outcomes after fluoroscopy-guided iliopsoas bursa injection for 
suspected iliopsoas tendinopathy. Eur Radiol. 2015;25(3):865–71.

 40. Blankenbaker DG, De Smet AA, Keene JS. Sonography of the 
iliopsoas tendon and injection of the iliopsoas bursa for diagnosis 
and management of the painful snapping hip. Skeletal Radiol. 
2006;35(8):565–71.

 41. Guillin R, Bertaud V, Garetier M, Fantino O, Polard JL, Lam-
botte JC. Ultrasound in total hip replacement: value of anterior 
acetabular cup visibility and contact with the iliopsoas tendon. J 
Ultrasound Med. 2018;37(6):1439–46.

 42. Han JS, Sugimoto D, McKee-Proctor MH, Stracciolini A, 
d’Hemecourt PA. Short-term effect of ultrasound-guided iliop-
soas peritendinous corticosteroid injection. J Ultrasound Med. 
2019;38(6):1527–36.

 43. Johnston CA, Wiley JP, Lindsay DM, Wiseman DA. Iliopsoas 
bursitis and tendinitis. A review. Sports Med. 1998;25(4):271–83.

 44. Rezig R, Copercini M, Montet X, Martinoli C, Bianchi S. Ultra-
sound diagnosis of anterior iliopsoas impingement in total hip 
replacement. Skeletal Radiol. 2004;33(2):112–6.

 45. Dunn T, Heller CA, McCarthy SW, Dos Remedios C. Anatomical 
study of the “trochanteric bursa.” Clin Anat. 2003;16(3):233–40.

 46. Woodley SJ, Mercer SR, Nicholson HD. Morphology of the bur-
sae associated with the greater trochanter of the femur. J Bone 
Joint Surg Am. 2008;90(2):284–94.

 47. Craig RA, Jones DP, Oakley AP, Dunbar JD. Iliotibial band 
Z-lengthening for refractory trochanteric bursitis (greater tro-
chanteric pain syndrome). ANZ J Surg. 2007;77(11):996–8.

 48. Lievense A, Bierma-Zeinstra S, Schouten B, Bohnen A, Verhaar J, 
Koes B. Prognosis of trochanteric pain in primary care. Br J Gen 
Pract. 2005;55(512):199–204.

 49. Long SS, Surrey DE, Nazarian LN. Sonography of greater tro-
chanteric pain syndrome and the rarity of primary bursitis. AJR 
Am J Roentgenol. 2013;201(5):1083–6.

 50. Segal NA, Felson DT, Torner JC, Zhu Y, Curtis JR, Niu J, et al. 
Greater trochanteric pain syndrome: epidemiology and associated 
factors. Arch Phys Med Rehabil. 2007;88(8):988–92.

 51. Tortolani PJ, Carbone JJ, Quartararo LG. Greater trochanteric 
pain syndrome in patients referred to orthopedic spine special-
ists. Spine J. 2002;2(4):251–4.

 52. Woodley SJ, Nicholson HD, Livingstone V, Doyle TC, Meikle 
GR, Macintosh JE, et al. Lateral hip pain: findings from magnetic 
resonance imaging and clinical examination. J Orthop Sports Phys 
Ther. 2008;38(6):313–28.

 53. Brinks A, van Rijn RM, Willemsen SP, Bohnen AM, Verhaar JA, 
Koes BW, et al. Corticosteroid injections for greater trochanteric 
pain syndrome: a randomized controlled trial in primary care. Ann 
Fam Med. 2011;9(3):226–34.

 54. Cohen SP, Strassels SA, Foster L, Marvel J, Williams K, Crooks 
M, et al. Comparison of fluoroscopically guided and blind corti-
costeroid injections for greater trochanteric pain syndrome: mul-
ticentre randomised controlled trial. BMJ. 2009;338: b1088.

 55. Mitchell WG, Kettwich SC, Sibbitt WL Jr, Sibbitt RR, Muruga-
nandam M, Rolle NA, et al. Outcomes and cost-effectiveness of 
ultrasound-guided injection of the trochanteric bursa. Rheumatol 
Int. 2018;38(3):393–401.

 56. McEvoy JR, Lee KS, Blankenbaker DG, del Rio AM, Keene 
JS. Ultrasound-guided corticosteroid injections for treatment 
of greater trochanteric pain syndrome: greater trochanter 
bursa versus subgluteus medius bursa. AJR Am J Roentgenol. 
2013;201(2):W313-317.

 57. Park KD, Lee WY, Lee J, Park MH, Ahn JK, Park Y. Fac-
tors associated with the outcome of ultrasound-guided 
trochanteric bursa injection in greater trochanteric pain 



978 Skeletal Radiology (2023) 52:967–978

1 3

syndrome: a retrospective cohort study. Pain Physician. 
2016;19(4):E547-557.

 58. Bolton WS, Kidanu D, Dube B, Grainger AJ, Rowbotham E, 
Robinson P. Do ultrasound guided trochanteric bursa injections 
of corticosteroid for greater trochanteric pain syndrome provide 
sustained benefit and are imaging features associated with treat-
ment response? Clin Radiol. 2018;73(5):505 e509-505 e515.

 59. Labrosse JM, Cardinal E, Leduc BE, Duranceau J, Remillard J, 
Bureau NJ, et al. Effectiveness of ultrasound-guided corticoster-
oid injection for the treatment of gluteus medius tendinopathy. 
AJR Am J Roentgenol. 2010;194(1):202–6.

 60. Cohen SP, Narvaez JC, Lebovits AH, Stojanovic MP. Corticos-
teroid injections for trochanteric bursitis: is fluoroscopy neces-
sary? A pilot study. Br J Anaesth. 2005;94(1):100–6.

 61. Murray TE, Roberts D, Rattan B, Murphy DT, Cresswell M. 
Dynamic ultrasound-guided trochanteric bursal injection. Skel-
etat Radiol. 2020;49(7):1155–8.

 62. Hitora T, Kawaguchi Y, Mori M, Imaizumi Y, Akisue T, Sasaki 
K, et al. Ischiogluteal bursitis: a report of three cases with MR 
findings. Rheumatol Int. 2009;29(4):455–8.

 63. Van Mieghem IM, Boets A, Sciot R, Van Breuseghem I. Ischio-
gluteal bursitis: an uncommon type of bursitis. Skeletat Radiol. 
2004;33(7):413–6.

 64. Paluska SA. An overview of hip injuries in running. Sports 
Med. 2005;35(11):991–1014.

 65. Blaichman JI, Chan BY, Michelin P, Lee KS. US-guided muscu-
loskeletal interventions in the hip with MRI and US correlation. 
Radiographics. 2020;40(1):181–99.

 66. Wisniewski SJ, Hurdle M, Erickson JM, Finnoff JT, Smith J. 
Ultrasound-guided ischial bursa injection: technique and posi-
tioning considerations. PM R. 2014;6(1):56–60.

 67. Roh YH, Yoo SJ, Choi YH, Yang HC, Nam KW. Effects of 
inflammatory disease on clinical progression and treatment 
of ischiogluteal bursitis: a retrospective observational study. 
Malays Orthop J. 2020;14(3):32–41.

 68. Fielding JR, Franklin PD, Kustan J. Popliteal cysts: a reas-
sessment using magnetic resonance imaging. Skeletal Radiol. 
1991;20(6):433–5.

 69 Sansone V, de Ponti A, Paluello GM, del Maschio A. Popliteal 
cysts and associated disorders of the knee. Critical review with 
MR imaging. Int Orthop. 1995;19(5):275–9.

 70. Smith MK, Lesniak B, Baraga MG, Kaplan L, Jose J. Treatment 
of popliteal (Baker) cysts with ultrasound-guided aspiration, 
fenestration, and injection: long-term follow-up. Sports Health. 
2015;7(5):409–14.

 71. Koroglu M, Callioglu M, Eris HN, Kayan M, Cetin M, Yener 
M, et al. Ultrasound guided percutaneous treatment and fol-
low-up of Baker’s cyst in knee osteoarthritis. Eur J Radiol. 
2012;81(11):3466–71.

 72 Head L, Gencarelli JR, Allen M, Boyd KU. Wrist ganglion treat-
ment: systematic review and meta-analysis. J Hand Surg Am. 
2015;40(3):546-553 e548.

 73. Varley GW, Needoff M, Davis TRC, Clay NR. Conservative 
management of wrist ganglia. J Hand Surg (Br Eur Volujme). 
1997;22B(5):636–7.

Publisher’s note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.
Key points 

1. Preprocedural ultrasound evaluation of both the target and anatomic        
landmarks is important for all bursal interventions.
2. Dynamic evaluation under ultrasound guidance can be useful to 
improve accuracy of the injection.
3. Ultrasound-guided steroid injections play an important role in 
treatment of painful bursae.
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