
Introduction 

Thoracic spine and chest wall pain is less prevalent than lumbar or 
cervical area pain, but it has been reported to affect 13% to 15% of 
the total population [1]. Encountering patients with thoracic spine 
and chest wall pain in actual pain clinics is not rare in clinical prac-
tice. Moreover, persistent thoracic spine and chest wall pain could 
impair activities of daily living and cause decline in the quality of 
life [2]. Clinicians generally do not prefer injection to the thoracic 
structures due to the risk of pneumothorax caused by puncturing a 
lung with the needle during the procedure. Even with fluorosco-
py-guided thoracic procedures, the lungs cannot be viewed direct-
ly, meaning any procedure-related risk of pneumothorax is un-
avoidable [3]. Rather than perform such procedures, clinicians 
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prescribe anti-inflammatory analgesics and physical therapy to pa-
tients with thoracic spine and chest wall pain and monitor their 
progress; however, in several cases, pain is not often controlled suf-
ficiently. 

Ultrasound offers the advantage of being able to perform a pro-
cedure with real-time viewing of major structures, such as the pleu-
ra, vasculature, and nerves, which cannot be viewed by fluoroscopy 
[4-7]. Therefore, the ultrasound-guided injection procedure not 
only prevents procedure-related adverse events but also enables ac-
curacy. 

This study aimed to describe ultrasound-guided interventions 
that could be applied for patients with thoracic spine and chest 
wall pain. In this study, the ultrasound image was obtained using an 
ultrasound machine (RS80A, Samsung Medison Corp., Ltd., 
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Seoul, Korea) with 1 to 7 MHz curved and 3 to 12 and 2 to 9 MHz 
linear array transducers.  

Thoracic facet joint injection 

1. Indication 
The thoracic facet joint injection procedure is indicated for pa-
tients with painful conditions due to the involvement of the tho-
racic facet joints. 

2. Anatomy 
The thoracic facet is composed of the inferior and superior articu-
lar processes. The superior articular processes of the thoracic verte-
brae face anteriorly, while the inferior processes face posteriorly 
[8]. The thoracic facet joints are angled at 60° to the axial plane 
and 20° to the frontal plane [9]. This allows for rotation and some 
flexion/extension and lateral flexion. The facet joints are synovial 
joints, which have a smooth contact surface called articular carti-
lage [8,9]. Each facet joint is also surrounded by a capsule. An irri-
tated and inflamed facet joint produces mid back pain and thoracic 
facet-origin pain with reference to the trunk or rib cage [10]. 

3. Sonoanatomy and technique 
The facet joint in the thoracic vertebrae has a high coronal plane, 
which makes it difficult to perform the procedure since the facet 
joint is not readily visible under fluoroscopy. However, the thoracic 
facet joint in the coronal plane could be well viewed on ultrasound 
images, and needle insertion is actually more convenient with ul-

trasound guidance. The patient is placed in a prone position. After 
the probe (1–7 MHz curved array transducer) is slightly moved 
laterally over the lamina, between two hyperechoic lines, that are 
the inferior and superior articular processes, the thoracic facet joint 
is visualized in the paramedian sagittal image (Fig. 1A). With the 
probe in one hand and the syringe in the other, insertion is per-
formed longitudinally toward the proximal region, in-plane below 
one- or two-finger width below the probe (Fig. 1B). 

To find the level of the posterior joint being targeted by ultra-
sound, the probe placed longitudinally in the inferior aspect is 
slowly moved superiorly to locate the 12th rib, which is the first 
rib visualized. By moving the probe superomedially along the 
12th rib, the 12th costotransverse articulation could be seen. By 
slightly moving inferomedially from this point, the T12 spinous 
process can be seen past the T12 lamina, which could be used as 
the starting point. When slightly moving superolaterally from this 
starting point, the first posterior joint encountered is the T11–
T12 facet joint, and the T10–T11 facet joint could be found by 
moving superiorly. By counting in this manner, the probe could 
be moved superiorly up to the target joint to perform the proce-
dure. Usually, 1 to 2 mL of local anesthetic is injected per each fac-
et joint. 

Costotransverse joint injection 

1. Indication 
The costotransverse joint injection procedure is indicated for pa-
tients with painful conditions because of the costovertebral joints. 

Fig. 1. (A) The thoracic facet is formed by the union of the inferior articular process (IAP) and superior articular process (SAP). 
After the probe is slightly moved laterally over the lamina, between two hyperechoic lines, which are the IAP and SAP, the thoracic 
facet joint is visualized in the paramedian sagittal image. Dotted arrow indicates the pathway of the needle. (B) With the probe 
in one hand and the syringe in the other, insertion is performed longitudinally toward the proximal region, in-plane below 1- or 
2-finger width below the probe. 
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2. Anatomy 
The costotransverse joint is the articulation that connects the ribs 
with the transverse processes [11]. This joint significantly contrib-
utes to the stability and movement of the thoracic spine and ribs 
[11].  

3. Sonoanatomy and technique 
The patient is placed in the prone position. For the targeted level, 
the same method previously described in the thoracic facet injec-
tion section is used to scan superiorly, starting from the T12 level. 
Using a 2- to 9-MHz linear array transducer, transverse scan is per-
formed at the targeted thoracic level so that the transverse process, 
costotransverse joint, rib, and lung appear in the same plane (Fig. 
2A). In an in-plane approach, the needle is pointed toward the cos-
totransverse joint in the lateral to medial direction (Fig. 2B). Injec-
tion of 1 to 2 mL of local anesthetic is conducted per each facet 
joint. 

Thoracic paravertebral block 

1. Indication 
The procedure can be used in patients with mid back pain, cancer 
pain on the thoracic spine and chest wall, rib fracture, refractory 
angina pectoralis, thoracoabdominal neuralgia, or post-thoracoto-
my pain [12]. 

2. Anatomy 
The thoracic paravertebral space has a triangular shape on axial 
cross-section, and its borders are as follows: the base is formed by 
the intervertebral discs, intervertebral foramina, and posterolateral 
aspect of the vertebral body; the anterolateral border by the pari-
etal pleura; and the posterior border by the superior costotrans-
verse ligament [12]. The thoracic paravertebral space is comprised 
mostly of fatty tissues, where various nerves, such as the ventral ra-
mus, dorsal ramus, intercostal nerves (ICNs), sympathetic chain, 
and rami communicantes, pass through [13]. 

3. Sonoanatomy and technique 

The patient is placed in the prone position. The image center is po-
sitioned on the lateral side of the transverse process by transverse 
scan of the targeted thoracic level. The transverse process and ribs 
are visible from the medial and lateral sides, respectively, as hypere-
choic lines. While maintaining the transverse scan, the probe (2–9-
MHz linear array transducer) is slid into the intercostal space be-
tween the ribs. In the intercostal space, an echogenic line by the 
pleural interface, instead of the rib, is observed. The intercostal and 
thoracic paravertebral spaces are visible from the lateral and medial 
sides, respectively (Fig. 3A). The probe is fixed by the transverse 
scan in a position with a clear view of the thoracic paravertebral 
space, and the needle entry site is set to the lateral side of the probe 
for medial insertion (Fig. 3B). After confirming that the needle tip 

Fig. 2. (A) The costotransverse joint is the articulation that connects the ribs with the transverse process (TP). Transverse scan is 
performed at the targeted thoracic level so that the TP, costotransverse joint, rib, and lung appear in the same plane. Dotted arrow 
indicates the pathway of the needle. (B) The injection is performed by an in-plane approach with the needle pointed toward the 
costotransverse joint in the lateral to medial direction. 
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is inside the thoracic paravertebral space, the injection material is 
injected into the space (Fig. 3B). The suggested volume is 15 to 20 
mL of a long-acting local anesthetic [14]. 

Intercostal nerve block 

1. Indication 
The ultrasound-guided ICN block procedure is usually necessary 
for analgesia for multiple rib and sternal fractures, costochondritis, 
thoracic trauma, chest wall surgery and tumors, and chest tube 
procedure; postoperative pain control after complete or partial 
mastectomy, lumpectomy (breast-conserving surgery), or wide ex-
cision or breast reconstruction; or the treatment of pain caused by 
shingles or postherpetic neuralgia [15]. 

2. Anatomy 
The intercostal space is the space between two adjacent thoracic 
ribs. There are 11 intercostal spaces on each side, and the inter-
costal muscles, intercostal membranes, ICNs, and intercostal ves-
sels are presented in the intercostal space [15,16]. There are 11 
pairs of ICNs (T1–T11), which are the anterior divisions of the 
thoracic spinal nerves [15,16]. The ICNs course through the in-
tercostal spaces accompanied by the intercostal artery and vein 
[15,16]. The ICNs provide motor and sensory innervations to 
the thoracic and abdominal wall and sensory innervation to the 
peritoneum and parietal pleura [15,16]. Around the posterior ax-
illary line, ICNs are divided into the main and collateral branches 

[15,16]. 
In regard to the intercostal muscles, three layers consist the exter-

nal, internal, and innermost intercostal muscles [15,16]. The pari-
etal pleura is located under the innermost intercostal muscle 
[15,16]. From the costal angle onward, a neurovascular bundle, 
which consists of the main ICNs and vessels, is arranged in the 
vein, artery, and nerve orientation from superior to inferior 
[15,16]. Both neurovascular bundles are found between the inter-
nal and innermost intercostal muscles. However, the main neuro-
vascular bundle is found near the inferior border of the upper rib of 
an intercostal space, while the collateral neurovascular bundle is 
found at the superior border of the lower rib [15,16]. 

3. Sonoanatomy and technique 
To perform the effective ICN block by a single injection, an ultra-
sound-guided ICN block has to be performed before the ICN is 
divided into the main and collateral branches [15]. Therefore, the 
ultrasound-guided intercostal block is usually performed at the 
posterior to the posterior axillary lines. The ICNs in the intercostal 
space are often not possible to be found by ultrasound examina-
tion. However, the vessels within the main neurovascular bundle 
located in the lower margin of the rib may be visible using the color 
Doppler (3–12-MHz-linear array transducer) (Fig. 4A). There-
fore, it is possible to estimate the location of the ICN by detecting 
the location of the vessels using a color Doppler. 

The patient can be placed in either sitting, prone, or lateral decu-
bitus position. Using ultrasound, the intercostal space behind the 

Fig. 3. (A) The intercostal and thoracic paravertebral spaces are visible from the lateral and medial sides, respectively. The probe is 
fixed by the transverse scan in a position with a clear view of the thoracic paravertebral space, and the needle entry site is set to 
the lateral side of the probe for medial insertion. Dotted arrow indicates the pathway of the needle. (B) The needle tip is inside the 
thoracic paravertebral space, and the injection material is injected into the space. TP, transverse process. 

A B

193https://doi.org/10.12701/jyms.2022.00192

J Yeungnam Med Sci 2022;39(3):190-199



posterior axillary line has to be scanned to find the ICN before di-
viding it into the main and collateral branches. To identify the level 
of the intercostal space, start scanning at the inferior angle of the 
scapula, which corresponds to approximately the 7th intercostal 
space when the hand is hanging down on the side [13]. After find-
ing the intercostal space, place the probe vertically and advance the 
needle to the inferior margin of the rib (Fig. 4B, 4C). For ICN 
block, the injection of 2 to 4 mL of local anesthetic is usually suffi-
cient [16]. However, to improve the effectiveness of ultra-
sound-guided ICN block, hydrodissection is recommended to dis-
tinguish the intercostal muscle layers because these are difficult to 
distinguish by ultrasound [15]. 

Erector spinae plane block 

1. Indication 
The ultrasound-guided erector spinae plane block (ESPB) proce-
dure is usually necessary in patients with thoracic neuropathic 
pain. Moreover, it is used as a postoperative analgesia method in 
several surgical procedures from the shoulder to the hip (C7–
L4), including laparoscopic/open renal and perirenal procedures 
and those requiring large dermatomal blockage such as the com-
bination of surgeries (mastectomy, breast prosthesis, and abdom-
inoplasty), urological procedures such as bladder surgeries, radi-
cal prostatectomy, gynecological procedures, or orthopedic pro-
cedures such as hip and knee surgeries. This block serves the 
purpose of a paravertebral block without the risk of pleural injury 
[17,18]. 

2. Anatomy 
The erector spinae is not one muscle but a group of tendons and 
muscles. It is divided into three columns: iliocostalis (lateral col-
umn), longissimus (intermediate column), and spinalis (medial 

column) muscles [19-21].  
The iliocostalis muscle originates from the iliac crest, sacrum, 

and erector spinae aponeurosis. It has three different insertions: il-
iocostalis cervicis (originated from the angle of the 3rd–6th ribs 
and inserted to the posterior tubercle of the C4–C6 transverse pro-
cesses), iliocostalis thoracis (originated from the angle of the 7th-
12th ribs and inserted to the angles of the 1st-6th ribs, C7 trans-
verse process), and iliocostalis lumborum (originated from the lat-
eral crest of the sacrum, medial end of the iliac crest, and thoraco-
lumbar fascia and inserted to the angles of the 5th-12th ribs, L1–
L4 transverse processes) [19-21]. 

The longissimus muscle has three parts with different origin 
and insertion: longissimus thoracis (originated from the sacrum, 
spinous processes of the lumbar vertebrae, and transverse process 
of the last thoracic vertebra and inserted to the transverse processes 
of the lumbar vertebrae, erector spinae aponeurosis, ribs, and costal 
processes of the thoracic vertebrae), longissimus cervicis (originat-
ed from the T1–T6 transverse processes and inserted to the C2–
C7 transverse processes), and longissimus capitis (originated 
from the T1–T3 transverse processes, runs through C3–C7, and 
inserted to the mastoid process of the temporal bone) [19-21]. 

The spinalis muscle has three parts: spinalis thoracis (originated 
from the T10–L3 spinous processes and inserted to the T2– T8 
spinous processes), spinalis cervicis (originated from the T2–C6 
spinous process and inserted to the C2–C4 spinous process), and 
spinalis capitis (originated from the spinous process at the cervical 
and upper thoracic levels and then inserted to the external occipital 
protuberance) [19-21]. 

3. Sonoanatomy and technique 
The patient can be placed in either sitting, prone, or lateral decubi-
tus position. Usually, to perform an ESPB at the thoracic level, a 
high-frequency linear ultrasound transducer probe is used. To 

Fig. 4. (A) In color Doppler, the intercostal artery (IA) within the main neurovascular bundle located in the lower margin of the rib 
is visible. (B, C) After finding the intercostal space, place the probe vertically, and advance the needle to the inferior margin of the 
rib. Dotted arrow indicates the pathway of the needle. EIM, external intercostal muscle; IIM, internal intercostal muscle; IMIM, 
innermost intercostal muscle. 
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identify the spinous process, the probe has to be placed in a trans-
verse orientation. 

Using the previous study as a reference, ESPB can be performed 
at the T2 vertebral and T5 and T7 spine levels for the sensory 
blockade of the cervical, thoracic, and lumbar dermatomes, respec-
tively [22]. 

Using a 2 to 9-MHz linear array transducer, once the level is 
identified according to sensory blockage level, the probe is moved 
approximately 3 cm laterally until the transverse process is identi-
fied. The transverse process has a square contour compared with 
the ribs, which has a rounded contour. The probe should be rotat-
ed 90° on the transverse process by placing it in a parasagittal plane. 
At the T5 vertebral level, the following three muscles must be iden-
tified as above to the hyperechoic transverse process shadow: tra-
pezius, rhomboid major, and erector spinae (Fig. 5A). At the T7 
vertebral level, however, the rhomboid major muscle disappears 
(Fig. 5B). The needle is usually inserted in the plane (Fig. 5C). De-
pending on the patient’s position or region to be treated, the proce-
dure can be performed in the craniocaudal or opposite direction. 
The target of the injection must be in the fascial plane, deeper than 
the erector spinae muscles at the tip of the transverse process of the 
thoracic spine (Fig. 5C). To increase the effectiveness, a hydrodis-
section is recommended. 

In the previous studies, 20 mL of local anesthetics spreads be-
tween three and seven levels, averaging the blockage of 4.6 levels. 
Usually, 20 to 30 mL of local anesthetics is applied in the thoracic 
spine and chest wall, whereas 30 to 40 mL of local anesthetics is 
applied in the lumbar areas for the dermatomal coverage of the sur-
gical field [23]. In addition, it is probable that high volume and 
concentration increase the success rate of ESPB [23].  

Pectoralis and serratus plane blocks  

1. Indication 
The pectoralis (Pecs 1 and Pecs 2) and serratus plane blocks are 
anterior approach chest wall blocks initially described by Blanco et 
al. [24] as a novel technique to provide analgesia after breast sur-
gery [25-30]. The Pecs 1 block is targeting the lateral and medial 
pectoral nerves between the major and minor pectoral muscles. In 
the Pecs 2 block, the injection of local anesthetic is added under 
the serratus anterior muscle and into the interfascial space between 
the pectoralis minor and serratus anterior muscles in addition to 
the Pecs 1 block. The serratus plane block uses a more lateral and 
posterior approach to block the interfascial plane superficial or 
deep to the serratus anterior muscle. 

They can be performed more safely and easily than posterior ap-
proach blocks such as thoracic epidural or paravertebral blocks un-
der ultrasound guidance because the anatomical structures con-
cerned are located more superficially and easy to access. Therefore, 
they could be used as an alternative or emergency option to the 
posterior approach chest wall blocks when they are not applicable. 
Although they are originally designed as analgesic options after 
breast surgery, there are several studies in which they are used for 
other indications such as rib fracture, thoracotomy, and insertion 
of a cardiac device [25-30]. 

2. Anatomy 
The pectoral and axillary regions are composed of muscles inner-
vated by the brachial plexus and separated by multiple fascias. The 
Pecs and serratus plane blocks are targeting these separated inter-
fascial spaces. There are three groups of nerves we should take into 
account. 

Fig. 5. (A) At the T5 vertebral level, the following three muscles must be identified as above to the hyperechoic transverse process 
(TP) shadow: trapezius (Tz), rhomboid (Rm) major, and erector spinae (ES). (B) At the T7 vertebral level, however, the Rm major 
muscle disappears. The target of the injection must be in the fascial plane, deeper than the ES muscles at the tip of the TP of the 
thoracic spine. Dotted arrows indicate the pathway of the needle. (C) The needle is usually inserted into the plane. 
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The first group is the lateral and medial pectoral nerves. They 
arise from the brachial plexus, communicate with each other 
through the ansa pectoralis, and run between the major and minor 
pectoral muscles innervating them [31,32]. The Pecs 1 block is 
aimed at this interfascial space between the major and minor pec-
toral muscles, expecting to block the pectoral nerves. The lateral 
pectoral nerve arises from the lateral cord of the brachial plexus, 
which is supplied from the C5 to C7 nerve roots, runs down in 
close proximity to the pectoral branch of the thoracoacromial ar-
tery, and innervates the pectoralis major muscle [33]. The medial 
pectoral nerve is a branch of the medial cord of the brachial plexus 
supplied from the C8 to T1 nerve roots. It runs under the pectora-
lis minor muscle and then punctures the muscle to enter the inter-
fascial space between the major and minor pectoral muscles [33]. 

The second group of nerves is the ICNs, which take charge of 
the segmental somatic sensory innervation of the chest wall, axilla, 
and medial aspect of the upper arm. The Pecs 2 and serratus plane 
blocks are mainly targeting this set of nerves. They give off the lat-
eral cutaneous branches just anterior to the midaxillary line. There-
after, they run to the sternal border, turn anteriorly, and terminate 
as the anterior cutaneous branches. The T1 nerve generally has no 
lateral and anterior cutaneous branches, and most of its fibers join 
those from the C8 nerve. Some fibers of the T2 and T3 nerves give 
rise to the intercostobrachial nerve, which innervates the axilla and 
medial aspect of the upper arm. 

The third and the last group of nerves is the long thoracic and 
thoracodorsal nerves. The long thoracic nerve arises directly from 
the C5 to C7 nerve roots, entering the axilla, and resting on and in-
nervating the serratus anterior muscle. The thoracodorsal nerve 
branches from the posterior cord of the brachial plexus. It accom-

panies the thoracodorsal artery and innervates the latissimus dorsi 
muscle.  

3. Sonoanatomy and technique  

1) Pecs 1 block 
The goal of the Pecs 1 block is to infiltrate the local anesthetic into 
the interfascial space between the pectoral muscles to block the lat-
eral and medial pectoral nerves. A high-frequency linear probe (3–
12-MHz linear array transducer) is selected because the involved 
anatomical structures are located superficially. The patient is posi-
tioned supine with the arm next to the chest or abducted at 90°. 
The probe is placed under the lateral third of the clavicle in a sagit-
tal plane where the pectoral muscles and axillary vessels can be vi-
sualized. The pectoral branch of the thoracoacromial artery that is 
in close proximity to the lateral pectoral nerve is seen as a small 
pulsating structure between the pectoral muscles, and it can be 
confirmed using the color Doppler ultrasound (Fig. 6A). Rotating 
the caudal border of the probe slightly laterally, the needle can be 
introduced from the skin to the interfascial space using the in-plane 
technique from proximal and medial to distal and lateral in an 
oblique manner. After confirming the hydrodissection of the two 
pectoral muscles by the injected local anesthetic, the procedure is 
completed. The suggested volume is 10 mL of a long-acting local 
anesthetic [34]. 

2) Pecs 2 block 
The Pecs 2 block is an extension of the Pecs 1 block to achieve the 
blockade of the ICNs, and it includes the Pecs 1 block. From the 
Pecs 1 block position, the probe is moved more laterally to the an-

Fig. 6. (A) The pectoral branch of the thoracoacromial artery (TAA), which is in close proximity to the lateral pectoral nerve, is 
seen as a small pulsating structure between the pectoral muscles, and it can be confirmed using the color Doppler ultrasound. (B, 
C) At the level between the 2nd and 4th ribs, the needle is introduced to the space under the serratus anterior (SA) muscle (Pecs 2 
block). After injecting the anesthetic, the needle is pulled back to the interfascial space between the pectoralis minor (Pm) and the 
SA muscles under ultrasound guidance (Pecs 2 block). After injecting the anesthetic, the needle is pulled back to the interfascial 
space between the pectoral muscles where the Pecs 1 block is performed. Dotted arrows indicate the pathway of the needle. PM, 
pectoralis major. 
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terior axillary line, where the serratus anterior muscle is seen deep 
and posterior to the pectoralis minor muscle. At the level be-
tween the 2nd and 4th ribs, the needle is introduced into the 
space under the serratus anterior muscle (Fig. 6B). After inject-
ing the anesthetic, the needle is pulled back to the interfascial 
space between the pectoralis minor and serratus anterior muscles 
under ultrasound guidance (Fig. 6B, 6C). After injecting the an-
esthetic, the needle is pulled back to the interfascial space be-
tween the pectoral muscles where the Pecs 1 block is performed 
(Fig. 6B). In that space, the remainder of the anesthetic is depos-
ited. The two targeted interfascial compartments can be blocked 
with a single skin puncture by this technique, and it is easier to 
perform the deep block first before the Pecs 1 block. When per-
forming the Pecs 2 block, the first injection of approximately 10 
mL of a long-acting local anesthetic is performed into the space 
under the serratus anterior, and the second injection of 10 mL is 
performed between the pectoralis minor and serratus anterior 
muscles (total, 20 mL) [30]. 

3) Serratus plane block 
The serratus plane block is an easier and safer modification of the 
Pecs blocks, which is expected to block not only the ICNs but 
also the long thoracic and thoracodorsal nerves. This block is 
also performed from the anterior approach with an in-plane tech-
nique under ultrasound guidance. The patient is in a supine posi-
tion with their arm abducted. The probe is placed more laterally 
and posteriorly near the midaxillary to posterior axillary lines. At 
this location, the latissimus dorsi muscle is seen most superficial-
ly and posteriorly (Fig. 7A). The teres major is located superiorly 

Fig. 7. (A) The latissimus dorsi (LD) muscle is seen most superficially and posteriorly. The teres major (TM) is located superiorly 
deep to the LD muscle. Anteroinferiorly, the serratus anterior (SA) muscle is seen deep in the TM and LD muscles. The serratus 
plane block can be performed superficial or deep to the SA muscle. Dotted arrow indicates the pathway of the needle. (B) The 
probe is placed more laterally and posteriorly near the midaxillary to posterior axillary lines. 

deep to the latissimus dorsi muscle (Fig. 7A). Anteroinferiorly, 
the serratus anterior muscle is seen deep to the teres major and 
latissimus dorsi muscles (Fig. 7A). The serratus plane block can 
be performed superficial or deep to the serratus anterior muscle, 
but the superficial plane block is safer and more effective (Fig. 
7A, 7B) [30]. Compared with the Pecs 2 block, the serratus ante-
rior muscle is more superficially located and easier to identify in 
this technique; thus, the blockade is easy to be obtained with a 
low-risk profile. When performing the serratus plane block, ap-
proximately 20 mL of a long-acting local anesthetic is adminis-
tered. 

Conclusion 

We believe that our article is helpful for clinicians to conduct ultra-
sound-guided injections for controlling thoracic spine and chest 
wall pain precisely and safely.  
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