
INTRODUCTION

Since the widespread introduction of ultrasound for as-

sisting techniques used in anesthetic theatres, peripheral 

nerve blocks of the trunk have been used more frequently to 

produce analgesia and anesthesia for surgeries involving the 

thorax, abdomen, and lower extremities. The introduction 

of real-time ultrasound has allowed the peripheral nerves, 

planes, and plexuses of the trunk to be located more accu-

rately and has improved the success rate of truncal blocks [1]. 

Compared to traditional techniques, ultrasound-guided pe-

ripheral nerve block procedures enable anesthesiologists to 

reliably inject local anesthetic (LA) at a target location with a 

decreased risk of needle trauma to the nerve and surrounding 

structures. Furthermore, numerous studies have demonstrat-

ed that the effectiveness of perioperative pain management 

using peripheral nerve blocks of the trunk is comparable 

to that using traditional central neuraxial techniques [2–6]. 

Many types of truncal blocks have been described and in-

troduced. The most frequently used techniques include the 

paravertebral block (PVB), intercostal block, pectoralis (Pecs) 

and serratus anterior block, rectus sheath block, transversus 

abdominis plane (TAP) block, and ilioinguinal and iliohy-

pogastric nerve blocks. Recently introduced techniques also 

include the quadratus lumborum (QL) and erector spinae 

plane (ESP) blocks.

The purpose of this review is to introduce the various trun-

cal blocks used for abdominal and thoracic surgeries, and to 
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lower extremities. The use of real-time ultrasound has allowed the peripheral nerves, 
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success rate of blocks. Compared to central neuraxial techniques, many types of truncal 
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cal blocks have been introduced to provide perioperative analgesia for surgeries involv-
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the paravertebral block, intercostal block, pectoralis and serratus anterior block, rectus 
sheath block, transversus abdominis plane block, and ilioinguinal and iliohypogastric 
nerve blocks. Recently introduced techniques also include the quadratus lumborum and 
erector spinae plane blocks. To apply each block correctly and reduce the likelihood of 
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management.

Key Words: Analgesia, Nerve block, Trunk, Ultrasonography.

Anesth Pain Med 2018;13:128-142
https://doi.org/10.17085/apm.2018.13.2.128
pISSN 1975-5171ㆍeISSN 2383-7977

Review

128

http://crossmark.crossref.org/dialog/?doi=10.17085/apm.2018.13.2.128&domain=pdf&date_stamp=2018-04-30


describe the scientific basis of each block. A brief overview of 

the technical aspects associated with commonly performed 

truncal blocks is also provided.

THORACIC PVB

Clinical background and anatomy

The PVB was first described in 1905 by Hugo Sellheim for 

abdominal analgesia [7]. After its introduction, efforts were 

made to apply the technique for abdominal and thoracic sur-

geries. Several ultrasound-guided techniques have been de-

veloped since 2009 [8–11] and although the basic procedure 

is still widely used [12], these ultrasound-guided techniques 

are now being used more frequently. The thoracic paraverte-

bral space includes the thoracic spinal nerves, which emerge 

from the medial side of this space as they exit the thoracic in-

tervertebral foramen [13]. The thoracic paravertebral space is 

triangular in transverse section with the medial base formed 

by the posterolateral aspect of the vertebral body, articular 

process, and intervertebral foramen [7,13,14]. The anterolat-

eral border is formed by the parietal pleura; and the posterior 

border is formed by the transverse process, heads of ribs, and 

superior costotransverse ligament [7,13,14]. The paraverte-

bral space communicates laterally with the intercostal spaces 

and medially with the epidural space through the interver-

tebral foramen. It contains the thoracic spinal nerve roots, 

thoracic sympathetic chain, ramus communicans, intercostal 

vessels, and fat tissue. Therefore, depositing LA into this space 

induces a blockade of the ipsilateral somatosensory and 

sympathetic nerves, which makes the PVB an effective mo-

dality for anesthesia and analgesia of pain originating from 

the chest and abdomen. Furthermore, the continuous com-

munication among the thoracic paravertebral space, upper 

segment levels, and adjacent intercostal and epidural spaces 

allows a single injected bolus of LA to reach several adjacent 

dermatomes, although the level of spread may vary [15].

Ultrasound-guided thoracic PVB techniques

Various ultrasound-guided approaches have been de-

scribed that target the thoracic paravertebral space. These 

can be categorized as approaches that use either transverse 

or parasagittal ultrasound images, needle entry in the lateral-

to-medial or medial-to-lateral trajectory, and in-plane or out-

of-plane techniques [16]. However, in all of these techniques, 

the most important landmark structures in the ultrasound 

image are the transverse process of the thoracic spine, rib, 

and pleura. In this section, we consider ultrasound-guided 

thoracic PVB techniques using: the transverse cross-section 

in-plane approach in the lateral to medial trajectory; and the 

parasagittal cross-section in-plane approach in the caudal to 

cranial trajectory.

Transverse approach

For the transverse approach, the ultrasound transducer is 

positioned transversely to obtain an axial view of the trunk 

lateral to the midline in the ipsilateral direction. A high-

frequency linear probe is used to generate the ultrasound 

image. Initially, an image of the bony structures including the 

spinous process, transverse process, and rib at the target ver-

tebral level is obtained using ultrasound. Next, the ultrasound 

probe is moved slightly cephalad so that the rib disappears, 

and an image showing the transverse process and pleura is 

obtained (Fig. 1). A needle is inserted in the lateral to medial 

direction so that the needle tip enters the paravertebral space 

under the transverse process and above the pleura (Supple-

mentary Image 1). Care must be taken to avoid penetrating 

the pleura or entering the epidural or intrathecal space. A 

single dose of 10–20 ml LA is injected, and a continuous cath-
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Fig. 1. Ultrasound image of the paravertebral block in transverse ap-
proach technique. The ultrasound probe is placed in the transverse 
axis. The paravertebral space is located beneath the transverse process 
seen in the image and above the pleura (arrows). The needle is inserted 
in-plane in the lateral to medial direction. White dashed line with arrow 
presents the needle trajectory. Arrows: pleura, ESM: erector spinae 
muscle, L: lamina, PVS: paravertebral space, T: transverse process.



eter may be inserted if continuous analgesia is required. An 

average of 10 ml LA will reportedly block approximately five 

dermatomes [17]. However, some studies indicate that four 

to six dermatomes are affected following the injection of 20 

ml LA [15,18]. Therefore, anesthetic spread after a single large 

volume LA injection is relatively unpredictable, and a mul-

tiple injection approach using 3–5 ml anesthetic for every two 

adjacent levels of thoracic vertebra may be more practical [19]. 

The duration of analgesia for a single injection is 3–4 hours for 

lidocaine and 8–12 hours for ropivacaine or bupivacaine [14].

Parasagittal approach

For the parasagittal approach, the ultrasound probe is po-

sitioned in the vertical plane lateral to the spinous process of 

the thoracic spine in the paravertebral space. First, the ribs 

from the corresponding dermatomes and pleura are identi-

fied. Next, the ultrasound probe is moved in a medial direc-

tion to locate the transverse process. If the probe is moved 

slightly further in the medial direction, the rib is masked by 

the transverse process and contour of the transverse process, 

and the rib appears as a single structure (Fig. 2). The block 

needle is inserted in a caudal to cephalad trajectory in the 

plane of this ultrasound view, as shown by the arrow in Fig. 2. 

The needle may need to be inserted at a steeper angle com-

pared to the transverse approach. When inserted into the 

paravertebral space, the needle will penetrate the superior 

costotransverse ligament, which lies between the upper level 

thoracic transverse process and the lower rib (Fig. 2). A “pop” 

is heard when this ligament is penetrated and the needle en-

ters the paravertebral space; if a low resistance syringe is be-

ing used, a loss of resistance will also be felt. A Tuohy needle 

may be required for this PVB technique. This is because the 

needle tip may not always be visible due to the steep angle of 

approach and it is important to take care not to damage the 

pleura. Compared to the transverse approach, the parasagit-

tal approach has a lower risk for unintended epidural injec-

tion and epidural catheter migration [14].

Evidence and clinical applications

A thoracic PVB is indicated to provide perioperative pain 

relief for various abdominal surgeries including renal surger-

ies, herniorrhaphies, cholecystectomies, and other major 

abdominal procedures involving the thoracic spinal nerve 

dermatomes. It is also indicated for pain relief after breast 

surgeries, thoracic surgeries, and surgeries involving the chest 

wall. Several studies have compared the efficacy of the tho-

racic PVB, thoracic epidural analgesia (TEA), and other post-

thoracotomy pain-management modalities. A systematic 

review by Joshi et al. [20] demonstrated that the thoracic PVB 

provided superior pain relief and a reduced requirement for 

opioids compared to the intercostal nerve block, intrapleural 

analgesia, and intrathecal opioids. For post-thoracotomy 

pain, the analgesic efficacy of the thoracic PVB was equal to 

or greater than that of TEA [5,21,22]. Furthermore, the side 

effect profile of the thoracic PVB was superior to that of TEA 

and had a higher success rate [4,21,22]. A recent Cochrane re-

view meta-analysis by Yeung et al. [4] that included 14 studies 

with 698 patients concluded that the PVB was as effective as 

TEA in controlling acute pain and had a reduced risk of com-

plications. However, for the thoracic PVB, the appropriate 

doses of LA and adjuvants for a single injection and during 

continuous analgesia remain to be established [14]. The com-

plications that can arise following the thoracic PVB include 

pneumothorax, hematoma, neurological injury, unintended 
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Fig. 2. Ultrasound image of the paravertebral block in parasagittal ap-
proach technique. The ultrasound probe is placed in the parasagittal 
axis. The paravertebral space is located under the superior costotrans-
verse ligament (yellow dashed line) and above the pleura (arrows). 
The needle is inserted in-plane in the caudal to cephalad direction 
(white dashed line with arrows). Arrows: pleura, Red dashed line: inter-
trasverse ligament, Yellow dashed line: superior costotransverse liga-
ment, ESM: erector spinae muscle, PVS: paravertebral space, R: rib, T: 
transverse process.



intrathecal or epidural injection, and LA toxicity due to a high 

infusion dose. In addition, to determine the optimal catheter 

placement technique for continuous paravertebral analgesia, 

further studies will be necessary.

INTERCOSTAL NERVE BLOCK

Clinical background and anatomy

The intercostal nerve block provides analgesia in the cor-

responding dermatome, producing band-like anesthesia and 

analgesia [23]. This block was first described in 1907 by Braun 

[23]. The intercostal nerves are mixed and contain both mo-

tor and sensory fibers, which arise from the ventral rami of 

the corresponding thoracic spinal nerve roots from T1 to T11. 

The intercostal nerve runs along the inferior aspect of the cor-

responding rib and into the thoracic pleura and abdominal 

peritoneum. It provides sensory innervation for the pleura, 

peritoneum, chest wall, abdominal wall, and groin.

Ultrasound-guided intercostal nerve block  

techniques

In most cases, multiple intercostal nerves must be blocked 

because these do not form a plexus, and each nerve runs 

along an individual pathway. The number of nerves that 

need to be blocked will depend on the extent of tissue dam-

age and size of the incision. A dose of 3–5 ml LA for each 

thoracic nerve level is usually sufficient [24]. To perform the 

block, the patient should be in the lateral, sitting, or prone 

position. A high-frequency linear probe is used to generate 

the ultrasound image. First, the level of the block is marked 

by counting from the 2nd or 12th rib. The tip of the scapula 

can be a good landmark for the level of the seventh rib [23]. 

For the initial scan, the ultrasound probe is positioned in the 

midline along the transverse plane to identify the vertebral 

level. After the transverse process and rib at the target level 

have been identified, the probe is moved in a lateral direction 

following the rib until the rib angle is reached. This can also 

be determined by palpation if the rib is easy to palpate. Then 

the target level of the block is marked and the probe is rotated 

into the parasagittal axis. The ribs are identified as curved 

structures with an acoustic shadow (Fig. 3). The pleura can 

be identified as a hyper-echoic line that moves during inspi-

ration. The thick erector spinae muscle (ESM) is identified 

overlying the rib, and three muscle layers (external, internal, 

and innermost intercostal muscles) are also identified (Fig. 

3). The intercostal block is normally performed slightly (2 to 

3 cm) medial to the angle of rib, towards the posterior thorax 

[16,25]. The needle is inserted in-plane in a caudal to cepha-

lad direction and is positioned between the internal intercos-

tal muscle and the innermost intercostal muscle or the pleura 

at the inferior aspect of the cranial rib (Supplementary Image 

2). Approximately 3–5 ml LA is injected per level. After the 

injection of LA, hydrodissection should be performed above 

the pleura.

Evidence and clinical applications

The intercostal nerve block is indicated to provide peri-

operative pain relief for various abdominal and thoracic 

surgeries. It is also indicated for pain relief after breast surger-

ies, rib fractures, and chronically painful conditions such as 

postherpetic neuralgia [26,27]. It can provide sufficient pain 

relief after thoracotomies, breast surgery, upper abdominal 

surgeries, and chest traumas such as rib fractures. However, 

the intercostal nerve block’s anatomical coverage overlaps 

with that of the thoracic PVB, and recent meta-analyses and 

Ultrasound-guided truncal blocks
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Fig. 3. Ultrasound image of the intercostal block. The ultrasound probe 
is placed in the parasagittal axis. The needle is inserted in-plane in 
a caudal to cephalad direction to locate the needle tip between the 
internal intercostal muscle and the innermost intercostal muscle. Ar-
rows: pleura, EXT: external intercostal muscle, IM: innermost intercostal 
muscle, INT: internal intercostal muscle, R: rib.



systematic reviews have suggested that the thoracic PVB is 

superior for perioperative pain control in patients who have 

had thoracotomies. Furthermore, whether intercostal nerve 

blocks are sufficient to manage postoperative pain in breast 

surgeries is questionable [20,24]. The most frequent compli-

cation following an intercostal nerve block is a pneumothorax 

[28]. Other complications include hematoma, hemothorax, 

lung injury, and the need for intravascular injections due to 

the proximity of the intercostal vessels and the intercostal 

nerve.

PECS AND SERRATUS  
ANTERIOR PLANE BLOCK

Clinical background and anatomy

The novel interfascial plane block was first described by 

Blanco [29] in 2011 and was named the Pecs 1 block. After 

introducing the Pecs 1 block, Blanco proposed a modifica-

tion involving the axilla that made the technique suitable for 

breast surgeries. This was called the Pecs 2 block [30]. Blanco 

and colleagues [31] also described another variation in the 

Pecs block to extend the intercostal nerve coverage. This was 

called the serratus anterior plane block. The Pecs 1 block 

targets the lateral pectoral nerve and the medial pectoral 

nerve, which runs between the pectoralis major and pecto-

ralis minor muscles. Therefore, the Pecs 1 block is performed 

between the fascial plane of the pectoralis major and minor 

muscles, adjacent to the pectoral branch of the thoracoac-

romial artery. The Pecs 2 block is an extended version of the 

Pecs 1 block. First, the Pecs 1 block is performed. Next, LA is 

injected deep between the serratus anterior and pectoralis 

minor muscles, at the level of the third and fourth ribs. This 

blocks the anterior divisions of the lateral rami of the inter-

costal nerves, long thoracic nerve, and thoracodorsal nerves. 

The serratus anterior plane block is designed to extend an-

algesia to the posterior side of the chest wall. It covers the 

sensory dermatomes from T2 to T9. This is a variation in the 

Pecs 2 block, and the needle is targeted to a more caudal and 

lateral position, in the mid axillary line at the level of the fifth 

rib, which is overlain by the serratus anterior and latissimus 

dorsi muscles. This blocks the lateral cutaneous branches of 

the intercostal nerve and the long thoracic and thoracodorsal 

nerves [31,32].

Ultrasound-guided Pecs/serratus anterior block 

techniques

Pecs 1 and 2 blocks

The patient is placed in a supine position and a high-fre-

quency linear probe is used to generate the ultrasound image 

of the pectoral blocks. The ultrasound probe is positioned in 

the parasagittal plane in the lower third of the lateral plane, 

near the clavicle. The first rib visible below the clavicle is the 

second rib. The superficial pectoralis major muscle and the 

deeper pectoralis minor muscle are identified, and the needle 

is inserted in-plane in a cranial to caudal direction (Fig. 4). A 

total dose of 10–20 ml LA is injected between the fascia of the 

two muscle layers (Pecs 1, Supplementary Image 3). To per-

form the Pecs 2 block, the third and fourth ribs are identified 

by counting from the second rib in the ultrasound image. Af-

ter performing the Pecs 1 block, described above, the needle 

is positioned deeper between the pectoralis minor and serra-

tus anterior muscles (Supplementary Image 4). Another dose 

of 20 ml LA is injected between the two muscles.

Serratus anterior block

The patient is placed in the sitting or lateral position, and 

a high-frequency linear probe is selected. The ultrasound 

probe is used to scan beneath the clavicle and the second rib 

is identified. Next, the probe is moved laterally and caudally 
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Fig. 4. Ultrasound image of the Pecs 2 block. The ultrasound probe 
is placed in the parasagittal axis at the level of 3rd and 4th rib. The 
needle is inserted in-plane in a cranial to caudal direction to locate be-
tween 1) the pectoralis major and minor; and 2) pectoralis minor and 
serratus anterior muscle. Red arrow: thoracodorsal artery, Yellow ar-
rows: pleura, PM: pectoralis major, Pm: pectoralsis minor, R3: third rib, 
R4: fourth rib, SA: serratus anterior.



toward the mid-axillary line and the ribs are counted. The 

fourth and fifth ribs and the serratus anterior and latissimus 

dorsi muscles are identified in the ultrasound image. A total 

of 20 ml LA solution is injected either superficial to the ser-

ratus anterior (between the latissimus dorsi and the serratus 

anterior) or deep between the serratus anterior and external 

intercostal muscles.

Evidence and clinical applications

The Pecs blocks and the serratus anterior block were ini-

tially developed to provide analgesia after breast surgery. 

In addition, they are indicated for perioperative pain relief 

in surgeries involving the anterior chest wall and the axilla 

(Pecs 2) or the posterolateral chest wall (serratus anterior 

block). However, these blocks are unable to anesthetize the 

anterior cutaneous branches of the intercostal nerves; there-

fore, the medial aspect of the breast including the nipple and 

areola are not blocked [24]. To additionally block the anterior 

cutaneous branches, the pectointercostal and transversus 

thoracic muscle plane blocks have recently been described 

[32–34]. However, further studies will be required to confirm 

the extent of LA spread and analgesia. Several studies have 

recently described the efficacy of pectoral plane blocks. These 

demonstrate that the Pecs blocks are associated with lower 

pain scores and opioid sparing effects compared to placebo 

[35,36]. Comparing the Pecs blocks with single thoracic para-

vertebral injections has produced conflicting efficacy results 

[37,38]. Potential complications following these blocks in-

clude pneumothorax and injury to the thoracodorsal artery. 

However, because these techniques are relatively novel, few 

data regarding complications have been collected [39].

TAP BLOCK

Clinical background and anatomy

The TAP block was introduced in 2001 as a landmark-

guided technique [40]. Because the widespread introduction 

of ultrasound guidance for peripheral nerve blocks, interest 

has developed in using the TAP block for perioperative an-

algesia in various types of surgery involving the abdomen. 

The anterior rami of the thoracolumbar nerves from T6 to L1 

innervate the segmental cutaneous anterior abdominal wall; 

this includes the intercostal (T6 to T11), subcostal (T12), ilio-

inguinal and iliohypogastric (L1) nerves [41]. The branches 

inter-communicate and form the upper and lower TAP plex-

uses and the rectus sheath plexus. These segmental nerve 

branches converge just above the transversus abdominis 

muscle or between the transversus and the internal oblique 

abdominis muscles [41,42]. Therefore, LA applied in this 

plane will block these nerve plexus branches and provide 

analgesia to the anterolateral abdominal wall [1,41,42]. There 

are several TAP block approaches, which differ depending on 

the point of injection. These include the subcostal TAP (T6 to 

T9), the oblique subcostal TAP (T6 to L1; which corresponds 

to the upper approach TAP), the lateral or mid-axillary ap-

proach TAP (T10 to T12), and the posterior approach TAP (T9 

to T12) [42]. The dual TAP combines the subcostal/oblique 

subcostal (upper) TAP and the lateral/posterior TAP tech-

niques. The dual TAP block can provide analgesia to both the 

supra and infraumbilical hemi-abdomen. If analgesia of the 

entire anterolateral abdominal wall is required, then a bilat-

eral dual TAP block called a “four quadrant” TAP block can 

Ultrasound-guided truncal blocks
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Fig. 5. Ultrasound probe positions for the transversus abdominis 
plane (TAP) block, rectus sheath block and ilioinguinal nerve block. (A) 
subcostal TAP block, (B) lateral TAP block, (C) posterior TAP block, (D) 
rectus sheath block, (E) ilioinguinal nerve block.



be performed [43,44]. The position of the ultrasound probe 

will depend on the type of TAP block, as shown in Fig. 5.

Ultrasound-guided TAP block techniques

The patient is placed in a supine position for the TAP block. 

When performing the lateral or posterior TAP block, the pa-

tient may be placed in a lateral position. A high-frequency 

linear ultrasound probe is used for scanning.

Subcostal TAP block

The ultrasound probe is held at an oblique angle in the 

transverse position beneath the xiphoid process and is moved 

in a lateral direction, parallel to the costal margin (Fig. 5). The 

rectus abdominis is shown in Fig. 6, and the transversus ab-

dominis is below the rectus abdominis. A total of 15–20 ml LA 

is injected between the transversus abdominis and the rectus 

abdominis. If the transversus abdominis terminates lateral to 

the rectus abdominis, the LA can be deposited between the 

transversus and internal oblique muscles, just lateral to the 

linea semilunaris. The subcostal TAP block provides analge-

sia to the anterior abdomen above the umbilicus.

Lateral TAP block

The probe is moved in a lateral direction along the costal 

margin until the mid-axillary line is almost reached. Then the 

probe is held in the transverse position between the costal 

margin and iliac crest (Fig. 5). The three layers of abdomi-

nal muscles (internal and external oblique abdominis and 

transversus abdominis muscles) will appear (Fig. 7). A total of 

15–20 ml LA is injected between the transversus abdominis 

and the internal oblique abdominis muscle layers (Supple-

mentary Image 5). The lateral TAP block provides analgesia 

to the anterior abdomen below the umbilicus.

Posterior TAP block

From its starting position for the lateral TAP block, the ul-

trasound probe is moved in a lateral and posterior direction 

until an ultrasound image is generated that shows the point 

where the three layers of abdominal muscles end and the 

transversus abdominis muscle becomes an aponeurosis (Fig. 

8). The QL muscle can be seen below the aponeurosis, and 

latissimus dorsi muscle is visible lateral to the internal and 

external oblique abdominis muscles. A total of 15–20 ml LA is 

injected between the transversus abdominis and the internal 

oblique abdominis muscle layers or above the aponeurosis 

of the transversus abdominis (Supplementary Image 6). The 

posterior TAP block provides extended analgesia compared 

to the lateral TAP block, additionally anesthetizing the lateral 

and some of the posterior abdominal wall.

Evidence and clinical applications

Following the more widespread application of ultrasound 

for assisting nerve block techniques, the TAP block has been 
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Fig. 6. Ultrasound image of the subcostal transversus abdominis plane 
block. The needle is positioned in-plane between the transversus ab-
dominis muscle and the rectus abdominis muscle (arrow heads). Arrow 
heads: target plane of local anesthetic deposit, EO: external oblique, 
IO: internal oblique, RA: rectus abdominis, TA: transversus abdominis 
muscle.
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Fig. 7. Ultrasound image of the lateral transversus abdominis plane 
block. The needle is positioned in-plane between the transversus ab-
dominis muscle and the internal oblique abdominis muscle (arrows). 
Arrows: target plane of local anesthetic deposit, EO: external oblique, 
IO: internal oblique, TA: transversus abdominis muscle.



used for perioperative analgesia in various types of abdomi-

nal surgeries and extensive studies have demonstrated its 

efficacy. Although the TAP block only alleviates somatic pain, 

it provides effective analgesia following abdominal surgeries 

when combined with multimodal analgesic techniques [45]. 

Compared to placebo, the TAP block reduces pain scores 

and opioid consumption following various lower-abdominal 

surgeries such as anterior iliac crest bone harvesting [46], 

hysterectomy [47], prostatectomy [48], cesarean section [49], 

and major surgery of the upper abdomen [3,50]. The four-

quadrant TAP block with a continuous posterior TAP cath-

eter showed comparable levels of analgesia and non-inferior 

postoperative pain scores and rescue analgesic consumption 

levels compared to continuous TEA [2]. Despite a relatively 

large number of studies and evidence of efficacy, selecting 

the best approach for each specific surgical procedure re-

mains challenging [51]. For example, a posterior TAP block 

has been recommended for pain control following incisions 

under the umbilicus, and a subcostal or oblique subcostal 

TAP block may be most suitable for incisions involving the 

supraumbilical abdominal wall. Reports of complications fol-

lowing ultrasound-guided TAP blocks have been rare, and as 

such, it is considered a relatively simple and safe procedure. 

Potential complications include organ damage and local 

systemic toxicity due to the relatively large injection volume 

used in this procedure [52,53].

RECTUS SHEATH BLOCK

Clinical background and anatomy

The rectus sheath block was first described in 1899 to relax 

the muscles of the abdominal wall. In 1996, it was suggested 

that this old technique might provide analgesia following 

umbilical hernia repairs in children [54]. After the more 

widespread application of ultrasound for assisting peripheral 

nerve block techniques in the mid-2000s, the rectus sheath 

block was applied to provide perioperative analgesia in op-

erations involving periumbilical and midline incisions of the 

abdomen [55–58]. Depositing LA in the rectus sheath beneath 

the rectus abdominis muscle blocks the terminal anterior 

cutaneous branches of the intercostal nerves from T9 to T11, 

which transfer sensory information from the periumbilical 

skin. The rectus sheath block is usually performed bilaterally 

as it is widely used for analgesia in surgeries involving mid-

line incisions.

Ultrasound-guided rectus sheath block  

techniques

The patient is placed in a supine position and the ultra-

sound probe is held in the transverse position over the rectus 

abdominis muscle (Fig. 9). A high-frequency linear probe is 

used to perform the rectus sheath block. The needle is insert-

ed between the rectus abdominis muscle and the posterior 

rectus sheath, and 15–20 ml LA is injected. Hydrodissection is 

used to separate the rectus abdominis muscle and the poste-

rior rectus sheath (Supplementary Image 7).

Evidence and clinical applications

Compared to placebo or local wound infiltration analge-

sia, the rectus sheath block results in lower pain scores with 

opioid-sparing effects in both children and adults receiving 

umbilical hernia repair [56,57,59]. Study reports have also 

demonstrated that this block provides effective pain control 

in surgeries involving midline incisions [60,61]. The rectus 

sheath block can be used in combination with the TAP block 

for pain relief over a wider area in surgeries involving the 

anterior abdominal wall [57,62]. Potential complications fol-

lowing the rectus sheath block include peritoneal or bowel 

Ultrasound-guided truncal blocks
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Fig. 8. Ultrasound image of the posterior transversus abdominis plane 
block. The needle is positioned in-plane above the aponeurosis of the 
transversus abdominis muscle (arrows). Arrows: target plane of local 
anesthetic deposit, LD: latissimus dorsi muscle.



perforation, hematoma, and local systemic toxicity.

ILIOINGUINAL AND ILIOHYPOGASTRIC 
NERVE BLOCKS

Clinical background and anatomy

These blocks were performed using landmarks since the 

1980s. However, landmark-based ilioinguinal and iliohypo-

gastric nerve blocks had low success rates, and much of the 

anesthetic was administered intramuscularly [63,64]. The 

introduction of ultrasound for assisting nerve blocks has 

increased success rates and improved outcomes. The ilioin-

guinal and iliohypogastric nerves separate from the L1 spinal 

nerve, emerge from the outer border of the upper part of the 

psoas major muscle, and cross the QL muscle. They penetrate 

the transversus abdominis muscle near the anterior iliac crest 

and communicate with each other between the transversus 

abdominis and the internal oblique muscle. Blocking the il-

ioinguinal and iliohypogastric nerves by infiltrating LA anes-

thetizes the inguinal wall, upper thigh, and suprapubic areas. 

These two techniques are similar to the TAP block. Blocking 

the ilioinguinal and iliohypogastric nerves separately is chal-

lenging [65].

Ultrasound-guided iliohypogastric nerve block 

techniques

The patient is placed in a supine position. A high-frequen-

cy linear ultrasound probe is used for scans. The ultrasound 

probe is held at an oblique angle and moved from the ante-

rior superior iliac spine (ASIS) to the umbilicus. The three 

abdominal muscle layers are identified, and 10–20 ml LA is 

deposited in the fascia layer between the internal oblique and 

transversus abdominis muscles (Fig. 10). It is important to 

perform this block close and proximal to the ASIS, at a point 

before the nerve branches.

Evidence and clinical applications

The ilioinguinal and iliohypogastric nerve blocks are indi-

cated for surgeries in the inguinal and suprapubic area. There 

is good evidence that these blocks provide effective perioper-

ative pain control for inguinal hernia repairs in children and 

adults [66–68]. The bilateral block reduces opioid consump-

tion after cesarean sections and other gynecological surgeries 

performed on the lower abdomen [69,70]. No serious com-

plications have been reported following iliohypogastric nerve 

blocks, but there is the possibility of intraperitoneal injection 

and bowel injuries.
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Fig. 9. Ultrasound image of the rectus sheath plane block. The needle 
is positioned in-plane under the rectus abdominis muscle and the pos-
terior rectus sheath (arrows). Arrows: target plane of local anesthetic 
deposit, EO: external oblique, IO: internal oblique, RA: rectus abdomi-
nis, TA: transversus abdominis muscle.
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Fig. 10. Ultrasound image of the ilioinguinal and iliohypogastric nerve 
blocks. The needle is positioned in-plane in the lateral to medial di-
rection between the transversus abdominis muscle and the internal 
oblique abdominis muscle (arrows). The bony shadows in the right 
lower corner is the anterior superior iliac spine. Arrows: target plane of 
local anesthetic deposit, EO: external oblique, IO: internal oblique, TA: 
transversus abdominis muscle.



QL BLOCK

Clinical background and anatomy

The QL block was first described by Blanco in 2007 as an 

extension of the posterior TAP block [51]. The posterior TAP 

block, performed at the intersection between the QL muscle 

and the abdominal wall muscles just superficial to the trans-

versus abdominis aponeurosis, results in the spread of LA 

around the QL and psoas muscles. Furthermore, magnetic 

resonance imaging has demonstrated that some paraverte-

bral/epidural spread of LA occurs between T5 and T10 [71]. 

However, the QL block technique has been redefined with 

the LA deposited under the transversus aponeurosis and 

along the lateral aspect of the QL muscle [72]. Four types of 

QL block have been described according to the injection site 

relative to the QL muscle. These include the anterior (trans-

muscular), lateral (type 1), posterior (type 2), and intramus-

cular QL block techniques [72]. The thoracolumbar fascia is 

the fascial layer that encases the back muscles and consists 

of anterior, middle, and posterior layers. The anterior layer 

is located anterior to the QL muscle, the middle layer lies be-

tween the QL and the ESMs, and the posterior layer is located 

posterior to the QL muscle. As a result, LA deposited in the 

posterior and middle thoracolumbar fascial layer (lateral and 

posterior QL blocks) provides more extensive anesthesia and 

analgesia of the abdominal wall compared to the posterior 

TAP block. LA spread anterior to the QL muscle (anterior 

QL block) should further block the branches of the lumbar 

plexus, providing an additional analgesic effect to the lower 

extremities [73,74].

Ultrasound-guided QL block techniques

For the posterior and lateral QL blocks, a high-frequency 

linear ultrasound probe may be suitable, but for obese pa-

tients and for the anterior QL block, a low frequency curved 

probe should be used. The ultrasound scanning technique 

is similar to that previously described for the posterior TAP 

block.

Anterior QL block

The patient is placed in a lateral or prone position. The 

probe is held in the transverse position above the iliac crest, 

and an ultrasound image of the point where the three lay-

ers of abdominal muscles terminate and the transversus 

abdominis muscle becomes an aponeurosis is identified. 

The QL and latissimus dorsi muscles are identified medial/

posterior to the transversus aponeurosis. The probe is moved 

slightly toward the spinal midline until the psoas major and 

ESMs become visible (Fig. 11). The needle tip is targeted to 

the fascial plane, between the psoas and QL muscles, and ap-

proximately 20 ml LA is injected.

Posterior QL block

The patient is placed in a lateral or supine position with a 

pillow under the back. The ultrasound scanning technique is 

identical to that described for the anterior QL block (Fig. 11). 

After the QL muscle is identified, 20 ml LA is injected at the 

fascial layer along the posterior aspect of the QL muscle or 

between the QL and ESMs.

Lateral QL block

The patient is placed in a supine position. The ultrasound 

scanning technique is identical to that described for the pos-

terior TAP block. LA is injected under the transversus apo-

Ultrasound-guided truncal blocks
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Fig. 11. Ultrasound image of the quadratus lumborum (QL) block. The 
“Shamrock” image is obtained. 1) Posterior QL block: the needle is po-
sitioned in the fascial layer posterior to the QL muscle (upper arrows), 2) 
anterior QL block: the needle is positioned in between the QL muscle 
and the psoas major muscle (lower arrows). Upper (down facing) ar-
rows: target plane of local anesthetic deposit for the posterior QL block, 
Lower (upper facing) arrows: target plane of local anesthetic deposit 
for the anterior QL block, AV: abdominal viscera, ESM: erector spinae 
muscle, PM: psoas major muscle, QL: quadratus lumborum muscle, 
VB: vertebral body.



neurosis at the anterolateral border of the QL muscle (note 

that LA is injected superficial to the transversus aponeurosis 

for the posterior TAP block).

Evidence and clinical applications

The QL block is capable of providing analgesia in most cas-

es of abdominal surgery. The lateral and posterior QL block 

provides more extensive analgesia compared to the posterior 

TAP block and can generate analgesia from T6–7 to L1 [75,76]. 

Furthermore, the anterior QL block can provide analgesia to 

the lower extremities, which is useful for surgeries involving 

the hip and thigh. The anterior QL block can also provide 

analgesia from T10 to L3 [76]. A study by Blanco et al. [77,78] 

demonstrated that the QL block resulted in significantly less 

postoperative pain and opioid consumption compared to 

placebo in cesarean section patients. The QL block was also 

superior to the posterior TAP block and resulted in less post-

operative opioid consumption. However, further randomized 

controlled studies will be necessary to determine the optimal 

applications of this technique and identify relevant differenc-

es between the lateral and posterior QL blocks and the poste-

rior TAP block. Potential complications include penetration 

of the peritoneum and associated organ injuries, kidney 

damage, and local systemic toxicity due to the relatively large 

volume of LA required for bilateral blocks.

ESP BLOCK

Clinical background and anatomy

One truncal block that has attracted a lot of recent inter-

est is the ESP block. The ESP block was first described by 

Forero et al. [79], who tried to produce analgesia in patients 

with thoracic neuropathic pain. More than 40 cases that 

involve this novel blocking technique have been published 

since. These numerous case reports suggest that the many 

indications for the ESP block include ventral hernias, rib frac-

tures, thoracotomies, visceral abdominal analgesia, breast 

surgeries, chronic shoulder pain, inguinal hernia in infants, 

and cesarean sections. However, as with most other trun-

cal blocks, a deeper understanding of the anatomical basis 

of the ESP block is required. In a radiological imaging study 

that included fresh cadavers and living patients, following 

the ESP block applied at the fifth thoracic vertebral level, the 

injectate spread widely in the cephalad and caudal directions 

along the fascial sheath surrounding the ESM [80]. This sug-

gested that the site of action is the dorsal and ventral rami of 

the thoracic spinal nerves. The spread of the drug, anterior 

and inferior to the ESM fascial sheath, resembles the pattern 

of drug infiltration during the PVB. In addition, the spread 

of the drug outward and posterior to the ESM fascial sheath 

resembles the pattern of drug infiltration during the QL or the 

posterior TAP block. The advantage of the ESP block is that it 

requires less technical expertise because it is similar to other 

truncal blocks and technically easier to perform compared to 

neuraxial, nerve plexus, and targeted nerve blocks. In addi-

tion, it is likely to have fewer serious side effects (e.g., spinal 

cord damage, nerve trauma, pneumothorax). Although it is 

possible to administer a continuous block by inserting a cath-

eter, there has been little research on whether the ESP block 

can be effective as a single regional technique.

Ultrasound-guided ESP block techniques

The patient is placed in a sitting position; a lateral position 

may also be suitable for this block. A high-frequency linear 
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Fig. 12. Ultrasound image of the erector spinae plane block. The ultra-
sound probe is placed in the parasagittal axis. The needle is inserted 
in-plane in a cranial to caudal direction to locate the needle tip between 
the transverse process and the erector spinae muscle (white dashed 
line with arrows). White dashed line with arrow presents the needle 
trajectory. Arrows: target plane of local anesthetic deposit, ESM: erector 
spinae muscle, PVS: paravertebral space, R: rib, T: transverse process.



probe is used. The probe is positioned in the parasagittal 

plane and the scanning technique is similar to that described 

for the thoracic PVB. The contour of the target transverse 

process (T5 for thoracic and upper abdominal procedures; 

T7 for lower abdominal procedures) will be visible in the ul-

trasound image (Fig. 12). The needle is inserted in-plane in 

a cranial to caudal direction until it contacts the transverse 

process. Injecting <1 ml fluid should separate the ESM from 

the transverse process and confirm the correct location of the 

block needle. A total of 20–30 ml LA is injected in the fascial 

plane beneath the ESM.

Evidence and clinical applications

Numerous applications of this block technique have been 

described since it was introduced. However, these are case 

reports and case series, and prospective or retrospective stud-

ies assessing the efficacy of the technique have yet to be pub-

lished. The authors who first described the ESP block believe 

that as an analgesic block, it is similar to the PVB. However, 

it is associated with a much lower risk of side effects and can 

be safely performed in higher risk patients, such as patients 

with coagulation disorders. These features make the ESP 

block a simple and safe technique that is suitable for treating 

acute chest and abdominal pain following surgery. Prospec-

tive studies will be required to confirm its efficacy, safety, and 

clinical applications.

CONCLUSIONS

Advances in ultrasound technology and their widespread 

applications in clinical anesthesiology have led to renewed 

interest in the use of ultrasound-guided truncal blocks. These 

blocks are relatively easy to perform and have less serious 

side effects than central neuraxial nerve block techniques. As 

a result, these techniques are being used more frequently to 

produce perioperative analgesia for surgeries involving the 

thorax and abdomen. Many randomized controlled studies 

have shown that correctly applied ultrasound-guided trun-

cal blocks provide non-inferior analgesia and superior safety 

profiles compared to central neuraxial analgesic techniques 

[2–5,21]. However, to apply each block correctly and to re-

duce the likelihood of related side effects and complications, 

the practitioner must have a thorough understanding of the 

anatomical region, optimal block positioning, and device 

selection and management. Furthermore, ultrasound-guided 

truncal blocks are part of a new and constantly changing 

field of anesthesiology; novel techniques have recently been 

described, including the ESP block and the superior gluteal 

nerve block [79,81]. Therefore, additional efforts will be re-

quired to provide evidence regarding the efficacy and safety 

of these new blocking techniques. Only then can the applica-

tion of ultrasound-guided truncal blocks be supported by 

both research and education.

SUPPLEMENTARY MATERIALS

Supplementary data is available at https://doi.org/10.17085/

apm.2018.13.2.128.
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