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Abstract

A best evidence topic in cardiac surgery was written according to a structured protocol. The question addressed was: in patients
undergoing thoracic surgery is paravertebral block (PVB) as effective as epidural analgesia for pain management? Altogether )184 papers
were found using the reported search, seven of which represented the best evidence to answer the clinical question. All studies agreed
that PVB is at least as effective as epidural analgesia for pain control post-thoracotomy. In one paper, the visual analogue pain score (VAS)
at rest and on cough was significantly lower in the paravertebral group (Ps0.02 and 0.0001, respectively). Pulmonary function, as assessed
by peak expiratory flow rate (PEFR), was significantly better preserved in the paravertebral group. The lowest PEFR as a fraction of
preoperative control was 0.73 in the paravertebral group in contrast with 0.54 in the epidural group (P-0.004). Oximetric recordings were
better in the paravertebral group (96%) compared to the epidural group (95%) (Ps0.0001). Another article reported that statistically
significant differences (forced vital capacity 46.8% for PVB and 39.3% for epidural group P-0.05; forced expiratory volume in 1 s (FEV )1

48.4% in PVB group and 35.9% in epidural group, P-0.05) were reached in day 2 and continued until day 3. Plasma concentrations of
cortisol, as marker of postoperative stress, increased markedly in both groups, but the increment was statistically different in favour of
the paravertebral group (Ps0.003). Epidural block was associated with frequent side-effects wurinary retention (42%), nausea (22%), itching
(22%) and hypotension (3%) and, rarely, respiratory depression (0.07%)x. Additionally, it prolonged operative time and was associated with
technical failure or displacement (8%). Epidurals were also related to a higher complication rate (atelectasisypneumonia) compared to the
PVB (2 vs. 0). PVB was found to be of equal efficacy to epidural anaesthesia, but with a favourable side effect profile, and lower
complication rate. The reduced rate of complication was most marked for pulmonary complications and is accompanied by quicker return
to normal pulmonary function. We conclude intercostal analgesia, in the form of PVB, can be at least as effective as epidural analgesia.
! 2010 Published by European Association for Cardio-Thoracic Surgery. All rights reserved.
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1. Introduction

A best evidence topic was constructed according to a
structured protocol. This is fully described in the ICVTS w1x.

2. Three-part question

In wpatients undergoing thoracic surgeryx is wparavertebral
blockx as effective as wepidural analgesiax for wpain
managementx?

3. Clinical scenario

You are in theatre about to perform a procedure requiring
a thoracotomy. The anaesthetist wants to insert an epidural
catheter for analgesia but you are worried about possible
complications and would prefer a paravertebral block
(PVB). He contends that epidural remains the gold standard
to compare other pain relief modalities. You resolve to
check the literature yourself.

*Corresponding author. Tel.: q44-751-5542899.
E-mail address: marco.scarci@mac.com (M. Scarci).

4. Search strategy

Medline 1950 to August 2009 using OVID interface
wpostthoracotomy.mp OR thoracotomy.mpx AND wparaver-
tebral.mpx AND wepidural.mpx.

5. Search outcome

One hundred and eighty-four papers were found using the
reported search. From these seven papers were identified,
that provided the best evidence to answer the question.
These are presented in Table 1.

6. Results

Joshi et al. w2x conducted a systematic review of data
between 1966 and May 2004. Seven articles specifically
dealt with paravertebral analgesia techniques vs. epidural
analgesia. Scatter-plot analysis of pain scores among stud-
ies demonstrated that, overall, continuous PVB was as
effective as thoracic epidural analgesia with local anaes-
thetic (both with or without opioid) at day 1, whereas
when opiod was added to local anaesthetic in either or
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PVB	- ANATOMİ

Spinal sinirlerin ön
ve arka dalları,
sempatik zincir, yağ
dokusu ve damarlar
içerir.

TEKNİK
KLASİK

SONOANATOMY… Step Sign
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Step Sign

Tekli	?	Çoklu	Enjeksiyon	?	Kateter ?

Lokal	Anestezik Dağılımı

"OFTUIFTJPMPHZ
�7�����t�/P�� 1106 May 2013

ABSTRACT

Background: This study was designed to examine the spread 
of local anesthetic (LA) via magnetic resonance imaging 
after a standardized ultrasound-guided thoracic paraverte-
bral blockade.
Methods: Ten volunteers were enrolled in the study. We 
performed ultrasound-guided single-shot paravertebral 
blocks with 20 ml mepivacaine 1% at the thoracic six level at 
both sides on two consecutive days. After each paravertebral 
blockade, a magnetic resonance imaging investigation was 
performed to investigate the three-dimensional spread of the 

LA. In addition, sensory spread of blockade was evaluated 
via pinprick testing.
Results: The median (interquartile range) cranial and caudal 
distribution of the LA relative to the thoracic six puncture 
level was 1.0 (2.5) and 3.0 (0.75) [=4.0 vertebral levels] for 
the left and 0.5 (1.0) and 3.0 (0.75) [=3.5 vertebral levels] 
for the right side. Accordingly, the LA distributed more 
caudally than cranially. The median (interquartile range) 
number of sensory dermatomes which were affected by the 
thoracic paravertebral blockade was 9.8 (6.5) for the left 
and 10.7 (8.8) for the right side. The sensory distribution of 
thoracic paravertebral blockade was significantly larger com-
pared with the spread of LA.
Conclusions: Although the spread of LA was reproducible, 
the anesthetic effect was unpredictable, even with a 
standardized ultrasound-guided technique in volunteers. 
While it can be assumed that approximately 4 vertebral levels 
are covered by 20 ml LA, the somatic distribution of the 
thoracic paravertebral blockade remains unpredictable. In a 
significant percentage, the LA distributes into the epidural 
space, prevertebral, or to the contralateral side.

T HORACIC paravertebral blockade (TPVB) is a 
regional anesthetic technique where local anes-

thetic (LA) is administered inside the thoracic paraverte-
bral space (TPVS), which is formed between the superior 
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What We Already Know about This Topic

t� Thoracic paravertebral blockade has become increasingly 
popular, but is associated with an unpredictable spread of so-
matic sensory blockade

What This Article Tells Us That Is New

t� In a volunteer study, magnetic resonance imaging and sensory 
testing were used to compare the spread of 20  ml of local an-
esthetic injectate with the extent of sensory block

t� The spread of local anesthetic encompassed about four ver-
tebral levels, greater caudal than rostral, which differed sig-
nificantly from the greater extent of sensory block, which was 
highly variable

Local Anesthetic Spread after Paravertebral Block
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technique performed by one experienced anesthesiologist in 
young normal-weight volunteers. This has to be considered in 
daily clinical practice, where variability may be even increased 
due to a more heterogenic patient population as investigated 
in this study. The variability of spread of LA in the TPVS 
seems to be caused by individual anatomical circumstances, 
rather than by the technique used to perform TPVB.

The significant difference between MRI distribution of 
LA and somatic blockade cannot be simply explained by 
our data. One possible hypothesis regarding this observation 
was recently published by Lundblad et al.,9 who described 
similar findings for ultrasound-guided caudal blockade in 
children. The authors assumed a secondary spread follow-
ing the primary visualization of caudally administered LA.9 
We found evidence of epidural spread of LA via MRI at the 
time of MRI investigation in 25% of TPVB. A secondary 
epidural spread with possibly subsequent contralateral sen-
sory effects is a reasonable explanation for the larger extent 
of somatic block compared with the spread of LA, which is 
in accordance with the literature.10–12 Our findings regarding 
the epidural spread of LA is also in accordance with cadaver 
studies, where proportions of paravertebral administered 
fluid have been detected in the epidural space.13 However, 
MRI is a static method of visualization; therefore, we assume 
a dynamic redistribution of LA which cannot be detected 
via MRI. Another possible explanation of the discrepancy 
between the spread of LA and the extent of somatic block 
is a secondary vertical spread of LA inside the TPVS, which 
could not be detected via immediate post-puncture MRI. 
The spread of LA within the TPVS might have been under-
estimated by the use of MRI; fat and water have similar sig-
nal intensities, making exact determination of the extent of 
LA spread difficult to determine.

Limitations of the Study
This study is performed in volunteers and therefore the evi-
dence of block success is lacking. A study design where MRIs 
are performed after TPVB is not possible in daily clinical 
practice. Although MRI is the accepted standard for exact 
visualization of anatomical details from all three axes, it is a 
non-dynamic method of investigation and, therefore, only 
conclusions regarding the spread of LA at the time of MRI 
investigation can be drawn.

The investigation of T2-weighted MRI to assess the 
spread of a water-based solution is influenced by the indi-
vidual radiologist. Thus, slightly different results regarding 
the cranio-caudal spread of LA which are dependent on the 
investigators’ experience cannot be excluded.

We observed in one study case a contralateral spread of 
LA. Specific statements regarding the implications on con-
tralateral sensory blockade are not possible with pinprick 
testing. Anyway, we suppose that the volume of contralateral 
LA is insufficient for a detectable sensory effect. We observed 
in five cases an epidural spread of LA, and similar to the con-
tralateral distribution of LA, we were not able to quantify the 
implications on contralateral sensory effect.

Conclusion
The somatic extent of TPVB is unpredictable, even with a 
standardized technique performed by one experienced anes-
thesiologist in young healthy volunteers. While it can be 
assumed that approximately four vertebral levels are covered 
by 20 ml LA, the somatic distribution of the TPVB remains 
unpredictable. In a significant number of cases, the LA dis-
tributes into the epidural space, prevertebral, or to the con-
tralateral side.
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Table 2. Relevant Publications Where the Distribution of Fluid or Extent of Blockade after Thoracic Paravertebral 
Blockade Was Investigated

Publication
Study  
Population Technique

Volume of  
LA/Dye Distribution of Dye

Mean Extent of  
Somatic Block (Range)

Eason et al.14 Cadavers Landmark based 15 ml 4 intercostal segments …
Cheema et al.15 Patients Landmark based 15 ml … 5 (1–9)
Richardson et al.16 Patients Landmark based 0.3 ml/kg … Cranial: 1.4 (0–4)  

Caudal: 2.8 (0–7)
Cowie et al.17 Cadavers Ultrasound guided 20 ml 4.5 intercostal segments

LA = local anesthetic.
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Management of Side Effects
Decrease in heart rate and blood pressure ≥30% from ini-
tial values was treated with 0.01 mg/kg glycorpyrrolate and 
repetitive doses of 2 mg etilefrine, respectively.

Follow-up Investigation
At 1 week after the second study day, all volunteers under-
went an investigation of the puncture sites to exclude punc-
ture-related infection or hematoma.

Statistical Analysis
The cranio-caudal spread of LA was recorded and described 
for each of the volunteers. Due to the paired and not-normally 
distributed nature of the data, we used a two-tailed Wilcoxon 
matched-pairs test to compare the cranio-caudal spread of LA 
and the sensory distribution between the left and the right 
side, and to compare the cranial versus the caudal spread of 
LA at the same side. Pearson correlation coefficient was used 
to correlate the spread of LA with the sensory distribution 
of TPVB and to correlate the spread of LA of MRI and 
sensory distribution between the right and left sides. Data 
are presented as median (interquartile range). A P < 0.05 was 
considered as statistically significant. SPSS 17.0.1 was used as 
statistical software (IBM Inc., Armonk, NY).

Results
Pertinent patient data are presented in table 1. The specific 
ultrasound landmarks (transverse process, pleura, and inter-
nal intercostal membrane) could be identified in all volun-
teers (fig. 1). Subsequently, the ultrasound-guided TPVBs 
were performed successfully in all volunteers on both sides.

Figure 2 illustrates one case of an MRI image of the axial 
distribution of LA inside the right TPVS at the level of T6. 
MRI analysis and sensory evaluation of both sides are pre-
sented in figures 3 and 4.

The median (interquartile range) cranial and caudal distri-
bution of LA relative to the T6 puncture level was 1.0 (2.5) 
and 3.0 (0.75) vertebral levels for the left and 0.5 (1.0) and 
3.0 (0.75) vertebral levels for the right side. No significant 

difference could be detected between the left and the right 
spread of LA, whereas the LA distributed significantly more 
in a caudal compared with a cranial direction on the right 
side (P ≤ 0.01), but was not statistically significant on the left 
side (P = 0.06). The median (interquartile range) number of 
dermatomes, where LA was detected via MRI, was 4.0 (2.0) 
for the left side and 3.5 (1.0) for the right side (P = 0.46).

The median (interquartile range) number of sensory der-
matomes that were affected by the TPVB was 9.8 (6.5) for 
the left and 10.7 (8.8) for the right side (P = 0.25). The 
sensory distribution of TPVB was significantly larger com-
pared with the spread of LA (P ≤ 0.01 for both sides), with-
out positive correlations between MRI analysis and sensory 

Table 1. Pertinent Patient Data

Volunteer
Age,  

yr
Height,  

cm
Weight,  

kg
BMI,  
kg/m2

1 31 174 68 23
2 31 182 87 26
3 33 172 86 29
4 24 189 84 24
5 25 190 80 22
6 29 194 102 27
7 24 189 94 26
8 22 182 83 25
9 23 189 67 19
10 22 175 75 25

BMI = body mass index.

Fig. 3. Analysis of the spread of local anesthetic solution 
(full boxes) and sensory evaluation (open boxes) of left tho-
racic paravertebral blocks. Numbers indicate the consecutive 
study cases.

Fig. 4. Analysis of the spread of local anesthetic solution (full 
boxes) and sensory evaluation (open boxes) of right thorac-
ic paravertebral blocks. Numbers indicate the consecutive 
study cases.
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TOTAL	SPİNAL ANESTEZİ	(2	VAKA)	

İNTRAVASKÜLER ENJEKSİYON	(SİSTEMİK	TOKSİSİTE)
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The catheter placement into the subclavian vein through
percutaneous puncture could cause catheter fracture owing to
compression of the catheter between the clavicle and the first
rib (catheter pinch off syndrome)1,2. Other causes include
catheter material faults and alterations of the material’s
mechanical properties, probably due to the administered sub
stances; however, there are no data to support the effect of
administered substances3.

Migration of these broken fragments can lead to very serious
complication like myocardial and valvular perforation, arrhyth
mia, thrombotic pulmonary embolism and cardiac arrest. Infec
tious complications include endocarditis, secondary infection of
thrombus, mycotic aneurysm, and pulmonary abscesses3.

The difficulty in injection or swelling over the intraport are
the most common clinical presentation in the different studies1,2.
Regular follow up chest X ray is necessary because most
of the patients developed catheter fracture in the first year1.
Ruptured catheters are best removed by interventional radiologic
technique. In rare cases surgical intervention may be needed4.

This complication could be prevented by avoiding inserting
the puncture needle directly underneath the clavicle. It should
be inserted at some distance away from the lower edge of the
clavicle5. The catheter may be designed more ‘‘flexible’’ to
reduce the obvious gap of ‘‘firm soft’’1.

Adil Ababou
S. Ztot

M.H. Ismaili
A. Elhassani

Cheikh Zayed International University Hospital Rabat
Department of Anaesthesia and Intensive Care
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Pleural Puncture and Intrathoracic
Catheter Placement During Ultrasound

Guided Paravertebral Block

To the Editor:

Continuous thoracic paravertebral analgesia is a safe and
effective regional anesthesia technique for perioperative pain
management for patients undergoing thoracic surgery (1). The
growth of ultrasound (US) technology and ability to visualize
the pleura and other structures in and around the paravertebral
space has increased the popularity of thoracic paravertebral
blocks (PVB). We present a case of inadvertent intrathoracic
catheter placement during US guided PVB. To the best of our
knowledge, intrathoracic placement of a paravertebral catheter
has not been reported under US guidance.

A 67 year old, ASA physical status I male patient (weight,
105 kg; height, 170 cm) was scheduled for left lobectomy.
After standard monitoring, patient was sedated with 2 mg
midazolam and 50 mg fentanyl IV and supplemental oxygen
was delivered via facemask in the operating room.

The patient was placed in the prone position for the PV
catheter placement. Initial US investigation of the T3 and T6
paravertebral region at the surgical side was performed.
Portable US equipment and a linear 10 18 MHz probe (Esao
teMyLab 30, Geneva, Italy) were used. The midpoint of the
probe is placed in a longitudinal paramedian plane between two
transverse processes. Transverse processes, the superior costo
transverse ligament and the pleura were easily visualized. The
skin and subcutaneous tissues were anesthetized with lidocaine
(10 mg/mL) using a 25 gauge needle. After skin anesthesia, an
18 gauge 50 mm long Tuohy needle (StimuLong Plus Plexus
Catheter, Pajunk, Geisingen, Germany) was introduced in
plane at the caudal end of the probe. The tip of the needle was
advanced under direct visualization until it pierced the superior

Fig 1. Chest x ray of patient with catheter cardiac embolism in
the right ventricular.
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costotransverse ligament. When the needle tip was located
immediately above the pleura, the needle was aspirated to
confirm the absence of blood or air. After verification of needle
tip location, 20 mL of levobupivacaine (5 mg/mL) was
injected. Spread of local anesthetic with depression of the
pleura was clearly visualized. Following local anesthetic
administration a 20 gauge catheter was inserted 4 cm beyond
the tip of the needle without difficulty. During catheter
advancement the patient had no discomfort, pain or any sign
of pleural irritation. No chest symptoms were observed.
Following general anesthesia induction and patient positioning
in the right lateral decubitus position surgery was started. When
the chest cavity was entered, the catheter was found penetrating
the parietal pleura (Fig. 1). There was no obvious bleeding or
injury to the lung tissue. The catheter was withdrawn and the
postoperative course was uncomplicated.

With PVB, the risk of accidental pleural puncture has been
reported to be 0.8% and the subsequent development of a
pneumothorax in 0.5% of the total patient population (2 3).
There are conflicting results in the literature concerning the
efficacy of paravertebral catheter placement (4 6), possibly
related to difficulties in viewing and guiding the position
of the catheter tip using US (7). These difficulties are even
more prominent when targeting the paravertebral space, as
closely situated bony structures reduce sonographic demonstra
tion of the narrow, wedge shaped paravertebral space. Current
US technology allows a narrow window to view the PV

space yet it is still a challenge to see the tip of the catheter
that has been threaded into an area behind the bony structures.

Recent advances in US technology can further increase the
effectiveness and the safety of thoracic paravertebral block,
although exact identification of the nerve and catheter is not still
possible. It is clear that US use alone will not eliminate all
complications of regional techniques. Advances in US technology,
avoiding stiff stimulating catheters, and the use of sonovisible
catheters may help to reduce the risk of the catheter related
complications during thoracic PVB.
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The Disease Ameliorating Effects of
Minocycline in Neurologic Disorders

To the Editor:

I read with great interest the recent article by Watanabe et al in a
recent issue of your esteemed Journal.1 The article is highly thought
provoking. The neurotoxicity mitigating effects of minocycline are
increasingly being harnessed for attenuating disease pathology and
pathogenesis in a number of neurologic diseases.

Minocycline attenuates p38 mitogen activated protein
kinase phosphorylation, thus inhibiting nitric oxide synthase.
Simultaneously, 6 hydroxydopamine activation is inhibited
and minocycline thereby decreases nigro striatal dopaminergic

Fig. 1. Intrathoracic catheter placement.
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Surgical Anatomy of the Pectoral Nerves
and the Pectoral Musculature
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The pectoral nerves (PNs) may be selectively injured through various trau-
matic mechanisms such as direct trauma, hypertrophic muscle compression,
and iatrogenic injuries (breast surgery and axillary node dissection, pectoralis
major muscle transfers). The PN may be surgically recovered through nerve
transfers. They may also be used as donors to the musculocutaneous, axillary,
long thoracic, and spinal accessory nerves and for reinnervation of myocutane-
ous free flaps. Thus, in this article, we reviewed the surgical anatomy of PN. A
meta-analysis of the available literature showed that the lateral pectoral nerve
(LPN) arises most frequently with two branches from the anterior divisions of
the upper and middle trunks (33.8%) or as a single root from the lateral cord
(23.4%). The medial pectoral nerve (MPN) usually arises from the medial cord
(49.3%), anterior division of the lower trunk (43.8%), or lower trunk (4.7%).
The two PN are usually connected immediately distal to the thoracoacromial
artery by the so-called ansa pectoralis. The MPN may also show communica-
tions with the intercostobrachial nerve. In 50%–100% of cases, it may pass,
at least with some branches, through the pectoralis minor muscle. The LPN
supplies the upper portions of the pectoralis major muscle; the MPN innervates
the lower parts of the pectoralis major and the pectoralis minor muscle.
Among the accessory muscles of the pectoral girdle, the LPN may also
innervate the tensor semivaginae articulationis humero-scapularis, pectoralis
minimus, sternoclavicularis, axillary arch, sternalis, and infraclavicularis
muscles; the MPN may innervate the pectoralis quartus, chondrofascialis,
axillary arch, chondroepitrochlearis, and sternalis muscles. Clin. Anat.
25:559–575, 2012. VVC 2011 Wiley Periodicals, Inc.

Key words: neurotization; mastectomy; pectoral muscles; anatomical variation;
iatrogenic injury

INTRODUCTION

Knowledge of the pectoral nerves (PNs) normal
anatomy and anatomical variations may be useful
during diagnosis and in treating patients with injuries
to these nerve both clinically and surgically. The
anatomical variability of the PNs may involve their
origin, course, nerve communications, and whether
they transmit sensory fibers. A deep knowledge of
the normal anatomy and anatomical variations of the
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TABLE 2. Meta-analysis of the Most Frequent Origins of the Medial Pectoral Nerve from the Brachial
Plexus

7C or
middle
trunka 8C

Lower
trunk

Anterior
division of the
lower trunk

Anterior
division of the
middle trunk

Medial
cord % References

X (104/151) 68.9% Kerr, 1918
X (191/200) 95.5% Hirasawa, 1931
X (100/400) 25% Loukas et al., 2006a
X (395/802) 49.3% Meta-analysis

Xb (25/25) 100% Linell, 1921
Xc (300/400) 75% Loukas et al., 2006a
X (26/26) 100% David et al., 2010
X (351/802) 43.8% Meta-analysis

X (38/151) 24.5% Kerr, 1918
X (38/802) 4.7% Meta-analysis

X X (3/151) 2% Kerr, 1918
X X (1/200) 0.5% Hirasawa, 1931
X X (4/802) 0.5% Meta-analysis

X (3/151) 2% Kerr, 1918
X (3/802) 0.4% Meta-analysis

X (2/200) 1% Hirasawa, 1931
X (2/802) 0.3% Meta-analysis

aKerr (1918) makes reference to 7C but probably considers also the middle trunk.
bFor Linell (1921), the line of demarcation between anterior division of the lower trunk and medial cord is taken as
a vertical line passing through the point of junction of the three posterior divisions of the trunks to form the poste-
rior cord.
cFor Loukas et al. (2006a), the line of demarcation between anterior division of the lower trunk and medial cord is
taken as a line drawn 5 mm proximal to the origin of the medial brachial cutaneous nerve.

Fig. 1. Schematic drawing of the brachial plexus showing the most frequent
patterns of origin of the lateral and medial PNs. Percentages are derived by the
meta-analysis of the literature (see also Tables 1 and 2). (Other collateral branches
of the brachial plexus not represented).
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Fig. 2. A: Schematic drawing of the course of the
PNs. The LPN, arising from the lateral cord, is visible
coursing along the deep surface of the pectoralis major
muscle (PM). The MPN, arising from the medial cord, is
represented dividing into a branch piercing the pectoralis
minor muscle (Pm) and a branch passing laterally to the
muscle. Both branches then also innervate the PM. The
ansa pectoralis, connecting the LPN and MPN, is also
depicted immediately distal to the thoracoacromial

artery. AA, axillary artery; AV, axillary vein. B: Cadaveric
dissection exposing the PM and Pm muscles with their
neurovascular supply. The thoracoacromial trunk with its
pectoral branches is also visible. Notice the LPN running
at the lateral border of the PM. The MPN penetrates the
Pm to eventually reach the PM. The connection between
the LPN and MPN is demarcated by the ansa pectoralis.
[Color figure can be viewed in the online issue, which is
available at wileyonlinelibrary.com.]
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(9–35 mm) (Loukas et al., 2006a). Some authors
reported the ansa pectoralis as crossing the first por-
tion of the axillary artery, but Loukas et al. (2006a)
reported that in 90% of cases, the ansa pectoralis
crossed the second segment of the axillary artery and
the first part in only 10%. With regard to the topo-
graphical relationships with the branches of the axil-
lary artery, the ansa pectoralis has been observed to
loop immediately distal to the thoracoacromial artery
(the lateral thoracic artery arising from this vascular
trunk) in 60% of cases, distal to the thoracoacromial
and proximal to the lateral thoracic artery (independ-
ent origin from the axillary artery) in 13% of cases
and distal to both the thoracoacromial and lateral tho-
racic arteries in 8% of cases. Moreover, in 7% of
cases, the lateral thoracic artery arose proximal to the
thoracoacromial artery and the ansa pectoralis looped
between the two vessels and in 5% of cases, several
pectoral branches were present instead of a single
thoracoacromial artery and the ansa pectoralis looped
distal to these branches and the lateral thoracic artery
(Loukas et al., 2006a). Aszmann et al. (2000)
reported the ansa pectoralis looping distal to the lat-
eral thoracic artery in all cases. The anastomotic con-
nections may be more than one (Hovelacque, 1927;
Hirasawa, 1931) and the terms of ‘‘plexiform loop’’
(Loukas et al., 2006a; Sefa Özel et al., 2011) or ‘‘pec-
toral plexus loop’’ (Aszmann et al., 2000) have been

used with reference to the ansa pectoralis. The term
‘‘subpectoral plexus’’ has been used to indicate all the
connections between roots of the LPN and between
the LPN and MPN, from which the terminal branches
arise, described into superior, middle, and inferior PNs
(Lee et al., 2007). With reference to muscle and bony
landmarks surgically useful in locating the thoracoa-
cromial artery and the ansa pectoralis, we must keep
in mind that the above vessel emerges through the
clavipectoral fascia medially to the pectoralis minor at
brief distance from insertion on coracoid process.

COURSE OF THE PNs

The MPN arises behind the axillary artery and
passes beneath the pectoralis minor, the origin of
the lateral thoracic artery being a useful landmark
for nerve identification during surgery (Aszmann et
al., 2000). With regard to the pectoralis minor mus-
cle, Moosman et al. (1980) reported that the MPN
coursed as a single branch around the lateral margin
of the pectoralis minor in 38% of cases, it divided
into one branch passing through the muscle and one
branch descending laterally to it in 32% (Fig. 2A), it
passed through the muscle as a single branch in
22% (Fig. 2B) or passed through the pectoralis
minor muscle as two or three branches in 8%. Pierc-

TABLE 3. Particular Origins of the Lateral and Medial Pectoral Nerves Described in Single Cases (Case
Reports or Casistics)

Origin References

Lateral pectoral nerve
Anterior and posterior divisions of the upper trunk Kerr, 1918
Lateral cord and 7C Kerr, 1918
Two roots from 7C Kerr, 1918
7C + posterior division of 6C Kerr, 1918
Lateral cord + lateral head of ulnar nerve Kerr, 1918
Lateral cord + combined upper and middle trunks Kerr, 1918
Anterior division of 5C + anterior division of 6C + anterior division of 7C Kerr, 1918
5C + anterior division of the upper trunk + anterior division of 7C Kerr, 1918
Anterior division of the upper trunk + anterior division of 7C + ventral branch
from 8C going to lateral cord

Kerr, 1918

Lateral cord + two roots from the anterior division of 7C Kerr, 1918
Anterior divisions of the upper and middle trunks + lateral head of
median nerve

Hirasawa, 1931

C8 + first part of median nerve Hirasawa, 1931
Anterior division of the upper trunk + posterior division of the middle trunk Hirasawa, 1931
Point of connection between posterior divisions of the upper and middle trunks Hirasawa, 1931
Posterior division of the upper trunk Singhal et al., 2007
Two lateral pectoral nerves from the anterior divisions of the upper and middle
trunks, connected by a communication

Gupta et al., 2005

Medial pectoral nerve
Two branches from 6C Singhal et al., 2007
Anterior division of the middle trunk Fazan et al., 2001
Medial head of median nerve Kerr, 1918
Ulnar nerve Kerr, 1918
Two branches from the medial cord Kerr, 1918
Anterior division of the upper trunk + C7 Hirasawa, 1931
Medial cord + C8 Hirasawa, 1931
Lateral cord in variant brachial plexus composed of only lateral and
posterior cords

Aggarwal et al., 2010

Anterior division of lower trunk and anterior division of middle trunk Aggarwal et al., 2009
Anterior divisions of middle and lower trunks forming a loop splitting into two
medial pectoral nerves

Aggarwal et al., 2009
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RESUMEN
Introducción: Los procedimientos de reconstrucción mamaria

tienen una rápida recuperación postoperatoria producen un dolor
de moderado a intenso requiriendo un abordaje multimodal para
garantizar un buen control postoperatorio del mismo.

Material y métodos: Estudio observacional prospectivo reali-
zado en 20 mujeres con cáncer de mama programadas para cirugía
con reconstrucción mamaria. Previo a la anestesia general, como
parte del abordaje multimodal del dolor, se realizó un bloqueo de
los nervios pectorales utilizando una sonda lineal de ultrasonidos.
Se localizó el espacio entre los músculos pectorales mayor y menor
para luego depositar un bolo de 0,4 ml/kg de levobupivacaína al
0,25%. Treinta minutos antes de finalizar la cirugía se administra-
ron 50 mg de dexketoprofeno y 1 g de paracetamol intravenoso,
pautado posteriormente cada 8 horas respectivamente. La analge-
sia de rescate fue 2 mg de cloruro mórfico. La evaluación postope-
ratoria del dolor fue realizada a los 30 minutos, 1, 2, 4, 8, 12, 24 y
48 horas, mediante la escala verbal numérica (de 0 = no dolor a 10
= máximo dolor imaginable). A las 48 horas se realizó una encues-
ta del grado de satisfacción y de la técnica analgésica mediante un
cuestionario directo. Las náuseas y vómitos se evalúan al ingreso en
la unidad de recuperación postanestésica, a las 24 y 48 horas me-
diante escala numérica de 0 a 3.

Resultados: De los 20 pacientes a los 30 minutos postcirugía,
11 presentaron dolor leve o nulo (< 3), 6 dolor moderado (4-5) y
solo 3 dolor severo (> 6). En las evaluaciones posteriores de dolor
ningún paciente presentó dolor severo. La valoración de la técnica
analgésica empleada fue de excelente-muy buena en 16 casos, bue-
na en 3, solo 1 mujer la clasificó como regular, mientras que ningu-
na de ellas la valoró de mala. En relación a náuseas y/o vómitos,
fueron severos a pesar del tratamiento en 1 paciente, moderados
en 2, precisando ser tratados, y las 17 restantes no reflejaron nin-
guna náusea.

Conclusión: El bloqueo de los nervios pectorales guiado por ul-
trasonidos puede ser de utilidad en la cirugía de mama reconstructi-
va, como parte de la estrategia multimodal para control del dolor
postoperatorio. El bloqueo de los nervios pectorales puede ser una
alternativa al bloqueo paravertebral o la epidural torácica.

Palabras clave: Cirugía de mama. Dolor postoperatorio. Blo-
queo nervios pectorales. Ultrasonografía. Analgesia multimodal.

ABSTRACT
Introduction: Breast reconstructive surgery has a fast recovery,

and the pain can be classified between moderate to severe during
the postoperative period. This is why a multimodal approach is re-
quired.

Material and methods: Prospective observational study in 20
women booked for reconstructive breast surgery. Prior to the ope-
ration we performed an ultrasound guided “pecs block” with a line-
ar probe. This was part of the multimodal approach for pain con-
trol. The plane between the pectoralis major and minor was located
and 0.4 ml/kg of 0.25% levobupivacaine was injected. Thirty minu-
tes before the end of surgery dexketoprofeno (50 mg i.v.) and para-
cetamol (1 g i.v.) were administered. Rescue analgesia was prescri-
bed as morphine 2 mg. Postoperative pain evaluation was recorded
at 30 minutes, 1, 2, 4, 8, 12, 24 and 48 hours by visual analog
scale (0 = no pain, 10 = worst imaginable pain). At 48 hours we
performed a grade of satisfaction evaluation. Nausea and vomitus
were evaluated at admission, 24 and 48 hours with a numeric scale
from 0 to 3.

Results: Out of the 20 patients 11 presented with pain less
than 3, 6 with moderate pain (3 to 6) and only 3 with severe pain
(more than 6). At a later stage no patient presented with severe
pain. Grade of satisfaction was recorded as very good or excellent
in 16 cases, good in 3 cases and only one regular. No patient said it
was bad. In relation with nausea and vomitus 17 presented with
none, 2 were moderate and 1 was severe.

Conclusion: Ultrasound guided “Pecs block” can be useful in
reconstructive breast surgery as part of the multimodal strategy for
postoperative pain control. It can be consider as an alternative to
paravertebral or thoracic epidurals.

Key words: Breast surgery. Postoperatative pain. Peck block ner-
ve. Ultrasounds. Multimodal analgesia.
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ORIGINAL

al de ultrasonidos. El abordaje fue similar al que se utiliza
para localizar el plexo braquial por vía infraclavicular. Se co-
locó la sonda debajo de la clavícula, medialmente a la apófisis
coracoides, con su eje mayor siguiendo el eje longitudinal del
cuerpo, pero ligeramente oblicuo, de craneal a caudal y de
medial a lateral (Fig. 1). Se identificaron los dos planos mus-
culares correspondientes, el superficial al músculo pectoral
mayor y el profundo al músculo pectoral menor. Recomenda-
mos en este punto, la utilización del doppler color para la
identificación de la arteria acromiotorácica entre los múscu-
los pectorales, el nervio pectoral lateral se localiza de modo
consistente próximo a esta.

A continuación se infiltró el plano interpectoral usando
una aguja de Vygon 23G de 50 mm con 0,4 ml/kg de levobu-
pivacaína al 0,25% como anestésico local (Fig. 2). El depósi-
to de levobupivacaína lo se realizó entre el músculo pectoral
mayor y la hoja profunda de la fascia pectoral. La hoja poste-

rior se despega más fácilmente con la infiltración líquida que
la hoja anterior de la fascia pectoral que se encuentra íntima-
mente adherida al músculo. Es en este plano donde se logra el
bloqueo de ambos nervios pectorales, pues tanto el medial
como el lateral van a atravesar la fascia para inervar al mús-
culo pectoral mayor. Pensamos que probablemente resultaría
igualmente útil por cuestiones anatómicas la colocación del
anestésico local en el plano interfascial, entre la fascia clavi-
pectoral y la fascia pectoral, pero técnicamente este plano re-
sulta más difícil de disecar.

Manejo anestésico-analgésico perioperatorio

La inducción anestésica se realizó con remifentanilo a 0,2
µg.kg-1 y propofol a 2,5 mg.kg-1, y cuando el índice biespectral
(BIS) fue menor de 40 se procedió a insertar una mascarilla larín-
gea tipo Supreme, sin empleo de relajantes musculares. El man-
tenimiento de la anestesia se realizó mediante sevoflurano a con-
centraciones de 1 CAM y con remifentanilo a 0,1 µg.kg-1 con el
objetivo de mantener un BIS por debajo de 50. La ventilación
empleada fue una mezcla de O2-aire (FiO2 de 33%) ajustando el
volumen corriente y la frecuencia respiratoria para proporcionar
la ventilación alveolar necesaria y así mantener la normocapnia
(EtCO2 35-45 mmHg). A todas las pacientes se les administró de
forma endovenosa 8 mg de dexametasona, tras la inducción
anestésica, y 4 mg de ondansetrón, 10 minutos antes de la extu-
bación, para la profilaxis de náuseas y vómitos postoperatorios.

La analgesia endovenosa 30 minutos antes de finalizar la in-
tervención consistió en 1 g de paracetamol y 50 mg de dexketo-
profeno. Posteriormente en la URPA y de alta en planta se pau-
tó paracetamol cada 6 horas y dexketoprofeno cada 8 horas.
Como analgesia de rescate en la URPA, se emplearon bolos en-
dovenosos de 2 mg de cloruro mórfico cuando las pacientes pre-
sentaron dolor severo (valoración del dolor igual o superior a
6/7 en la escala verbal numérica). Dicha pauta se repitió cada 15
minutos hasta alcanzar el control del dolor (menor de 2/3).

La evaluación postoperatoria del dolor fue valorada a los 30
minutos por un anestesiólogo ausente en el momento de realiza-
ción de la técnica anestésica empleada en el intraoperatorio. En
la URPA y en la planta una enfermera entrenada en técnicas de
valoración del dolor, evaluó a las 1, 2, 4, 8, 12, 24 y 48 horas,
mediante la escala verbal numérica (de 0 = no dolor a 10 = máxi-
mo dolor imaginable) el dolor postoperatorio. A las 48 horas se
realizó una encuesta del grado de satisfacción experimentado por
las pacientes, expresado en porcentaje, mediante el uso de una
escala (de 0% = no satisfecho a 100% = enteramente satisfecho).
Del mismo modo se evaluó la técnica analgésica mediante un
cuestionario directo, utilizando los conceptos de excelente, muy
bueno, bueno, regular y malo. Las náuseas y vómitos se valora-
ron al ingreso y al alta de la URPA, a las 24 y 48 horas, mediante
escala numérica de 0 a 3 (0 = ausencia de náuseas, 1 = náuseas
leves, 2 = náuseas y/o vómitos moderados que precisan trata-
miento, 3 = náuseas y/o vómitos severos a pesar del tratamiento).

RESULTADOS

Los procedimientos incluidos se muestran en la tabla I.
La edad media fue de 42 ± 13 años. En la tabla II se obser-
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Fig. 1. Colocación de la sonda en el espacio infraclavicular.

Fig. 2. Imagen sonográfica del pecs block. Se aprecian los músculos pec-
toral mayor (PM) y pectoral menor (Pm) por encima de la arteria (AA) y
vena (AV) axilar.

al de ultrasonidos. El abordaje fue similar al que se utiliza
para localizar el plexo braquial por vía infraclavicular. Se co-
locó la sonda debajo de la clavícula, medialmente a la apófisis
coracoides, con su eje mayor siguiendo el eje longitudinal del
cuerpo, pero ligeramente oblicuo, de craneal a caudal y de
medial a lateral (Fig. 1). Se identificaron los dos planos mus-
culares correspondientes, el superficial al músculo pectoral
mayor y el profundo al músculo pectoral menor. Recomenda-
mos en este punto, la utilización del doppler color para la
identificación de la arteria acromiotorácica entre los múscu-
los pectorales, el nervio pectoral lateral se localiza de modo
consistente próximo a esta.

A continuación se infiltró el plano interpectoral usando
una aguja de Vygon 23G de 50 mm con 0,4 ml/kg de levobu-
pivacaína al 0,25% como anestésico local (Fig. 2). El depósi-
to de levobupivacaína lo se realizó entre el músculo pectoral
mayor y la hoja profunda de la fascia pectoral. La hoja poste-

rior se despega más fácilmente con la infiltración líquida que
la hoja anterior de la fascia pectoral que se encuentra íntima-
mente adherida al músculo. Es en este plano donde se logra el
bloqueo de ambos nervios pectorales, pues tanto el medial
como el lateral van a atravesar la fascia para inervar al mús-
culo pectoral mayor. Pensamos que probablemente resultaría
igualmente útil por cuestiones anatómicas la colocación del
anestésico local en el plano interfascial, entre la fascia clavi-
pectoral y la fascia pectoral, pero técnicamente este plano re-
sulta más difícil de disecar.

Manejo anestésico-analgésico perioperatorio

La inducción anestésica se realizó con remifentanilo a 0,2
µg.kg-1 y propofol a 2,5 mg.kg-1, y cuando el índice biespectral
(BIS) fue menor de 40 se procedió a insertar una mascarilla larín-
gea tipo Supreme, sin empleo de relajantes musculares. El man-
tenimiento de la anestesia se realizó mediante sevoflurano a con-
centraciones de 1 CAM y con remifentanilo a 0,1 µg.kg-1 con el
objetivo de mantener un BIS por debajo de 50. La ventilación
empleada fue una mezcla de O2-aire (FiO2 de 33%) ajustando el
volumen corriente y la frecuencia respiratoria para proporcionar
la ventilación alveolar necesaria y así mantener la normocapnia
(EtCO2 35-45 mmHg). A todas las pacientes se les administró de
forma endovenosa 8 mg de dexametasona, tras la inducción
anestésica, y 4 mg de ondansetrón, 10 minutos antes de la extu-
bación, para la profilaxis de náuseas y vómitos postoperatorios.

La analgesia endovenosa 30 minutos antes de finalizar la in-
tervención consistió en 1 g de paracetamol y 50 mg de dexketo-
profeno. Posteriormente en la URPA y de alta en planta se pau-
tó paracetamol cada 6 horas y dexketoprofeno cada 8 horas.
Como analgesia de rescate en la URPA, se emplearon bolos en-
dovenosos de 2 mg de cloruro mórfico cuando las pacientes pre-
sentaron dolor severo (valoración del dolor igual o superior a
6/7 en la escala verbal numérica). Dicha pauta se repitió cada 15
minutos hasta alcanzar el control del dolor (menor de 2/3).

La evaluación postoperatoria del dolor fue valorada a los 30
minutos por un anestesiólogo ausente en el momento de realiza-
ción de la técnica anestésica empleada en el intraoperatorio. En
la URPA y en la planta una enfermera entrenada en técnicas de
valoración del dolor, evaluó a las 1, 2, 4, 8, 12, 24 y 48 horas,
mediante la escala verbal numérica (de 0 = no dolor a 10 = máxi-
mo dolor imaginable) el dolor postoperatorio. A las 48 horas se
realizó una encuesta del grado de satisfacción experimentado por
las pacientes, expresado en porcentaje, mediante el uso de una
escala (de 0% = no satisfecho a 100% = enteramente satisfecho).
Del mismo modo se evaluó la técnica analgésica mediante un
cuestionario directo, utilizando los conceptos de excelente, muy
bueno, bueno, regular y malo. Las náuseas y vómitos se valora-
ron al ingreso y al alta de la URPA, a las 24 y 48 horas, mediante
escala numérica de 0 a 3 (0 = ausencia de náuseas, 1 = náuseas
leves, 2 = náuseas y/o vómitos moderados que precisan trata-
miento, 3 = náuseas y/o vómitos severos a pesar del tratamiento).

RESULTADOS

Los procedimientos incluidos se muestran en la tabla I.
La edad media fue de 42 ± 13 años. En la tabla II se obser-
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Fig. 1. Colocación de la sonda en el espacio infraclavicular.

Fig. 2. Imagen sonográfica del pecs block. Se aprecian los músculos pec-
toral mayor (PM) y pectoral menor (Pm) por encima de la arteria (AA) y
vena (AV) axilar.
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“We	mainly	use	it	for	the	insertion	of	breast	expanders	and	subpectoral prosthesis.

Other	potential	indications	are	traumatic	chest	injuries,	iatrogenic	pectoral	muscle	
dissections,	pacemakers,	Port-a- caths and	chest	drains.”
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LETTER TO THE DIRECTOR

Reply to the article entitled ‘‘Ultrasound
description of Pecs II (modified Pecs I):
A  novel approach to breast surgery’’.
Reply of the authors

Réplica al artículo «Descripción de la ecografía
de los pectorales ii (pectorales i modificados):
un nuevo enfoque de la cirugía mamaria».
Respuesta de los autores

Dear  Editor:

I  have  read  with  major  interest  the  comments  regarding  our
publication  about  Pecs  I  and  II.

We  can  not  agree  with  some  of  them, and  we  would  like
to  point  out  a few  of  the  statements  made  that  can  lead
equally  to  misinterpretation:

It  is  true  that  there  are  terminal  branches  from  the  supra-
clavicular  nerve  that  innervate  the  upper  part  of  the  breast
and  this  can  be  something  to  taken  into  account  when  the
surgical  procedure  involves  that  area  (Port-a-caths  and  Hick-
man  lines).  Breast  surgery  is  rarely  performed  at  that  level
therefore  they  become  quite  irrelevant, as  our  experience
with  this  block  has  confirmed.  The  same  apply  to  the  ante-
rior  branches  of  the  intercostal  nerves.  Despite  what  the
plain  knowledge  of  anatomy  can  tell, the  reality  is  that
only  in  very  few  cases  these  remain  unblocked, as  it  is
showed  in  Figs.  1  and  2  (dermatome  distribution  of  a  Pecs
II).  Most  of  the  tumorectomies, wide  excisions  and  other
breast  surgery  occur  in  the  lateral  quadrants.  The  ante-
rior  intercostal  branches  do  not  innervate  these.  In  the  case
that  a  periareolar  incision  needed  to  be  reinforced, it  can
easily  be  topped  up  with  a  low  volume  of  local  infiltration
or  even  a  second  block  in  its  middle  aspect  between  pec-
toralis  major  and  the  external  intercostal  IVth.  At  the  upper
dermatomes  the  local  anaesthetic  distributing  between  the
pectoral  muscles  covers  the  intercostal  nerves.

DOI of refers to article:
http://dx.doi.org/10.1016/j.redar.2012.11.018

Figure  1  Dermatome  distribution  when  Pecs  II  is  performed
between  pectoralis  minor  and  serratus  muscle.

Regarding  the  use  of  Pecs  block  I  and  II with  sedation  we
are  waiting  for  papers  reinforcing  what  we  have  achieved  in
our  practice, that  is  breast  surgery  in  awake  patients  with
Pecs  plus  sedation.

We  could  not  agree  more  than  the  paravertebral  blocks
(PVB)  are  excellent  blocks  for  this  type  of  surgery  when  they
are  correctly  performed.  The  idea  of  the  Pecs  blocks  is  that
they  are  easily  performed  blocks, i.e., extremely  simple  and
much  faster  than  PVB.  The  use  of  ultrasound  in  our  opinion
does  not  make  the  PVB  easier, but  in  fact  harder  and  the
view  obtained  in  many  occasion  is  poor.  We  wonder  why  if
a  PVB  is  so  easy  and  effective  is  a  technique  only  mastered
by  a  few.  We  have  done  PVB  for  many  years, both  without
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Figure  2  Dermatome  distribution  when  Pecs  II  is  performed
between  serratus  muscle  and  external  intercostal  muscle.

and  with  ultrasound; we  aimed  for  excellence  with  them.
Since  we  designed  the  Pecs  blocks  we  have  abandoned  PVB
in  nearly  100%  of  the  situations.  Sometimes  we  still  use  them
for  teaching  proposes.

R.  Blancoa,∗, T.  Parras  Maldonadob

a University  Hospital  of  Lewisham,  London,  United  Kingdom
b Servicio  de  Anestesiología,  Reanimación  y  Terapéutica
del  Dolor,  Complejo  Hospitalario  de  Jaén,  Jaén,  Spain

∗ Corresponding  author.
E-mail  address:  rafablanco@mac.com (R. Blanco).
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Figure  2  Ultrasound  of  the  sequence  of  a  Pecs  block  II  at  the  level  of  the  clavicle  (left)  and  the  axilla  (right).  We  can  identify
clavicle (Cl),  subclavius  muscle  (SCM),  axillary  artery  (AA),  axillary  vein  (AV),  pleura  (Pl),  rib  1and  r2  (r1,  r2),  the  pectoralis  major
muscle (PMM)  and  pectoralis  minor  (PmM).
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Figure  3  Sonogram  of  the  probe  counting  the  ribs  (left)  and  at  the  lateral  border  of  pectoralis  minor  muscle  (right).  We  can
identify pectoralis  major  muscle  (PMM),  pectoralis  minor  (PmM),  serratus  muscle  (SM),  rib  2  (r2),  rib  3  (r3),  rib  4  (r4)  and  Gerdy̌ıs
ligament (GL).

nerves  are  the  main  nervous  structures  that  we  need  to
block.  And,  finally,  for  complex  reconstructions  the  thora-
codorsal  nerve  is  also  involved.

Until  now  paravertebral  blocks  and  thoracic  epidurals
seemed  to  be  the  most  effective  pain  treatment  for  these
types  of  surgery.  However,  we  questioned  the  effectiveness

based on  our  understanding  that  the  brachial  plexus  nerves
are  the  main  component  of  this  painful  surgery  and  we
described  for  the  first  time  the  use  of  pectoral  nerve  blocks
with  this  indication.  After  our  first  description  was  pub-
lished,  another  author  showed  similar  results  without  using
ultrasound.9 The  Pecs  blocks  (types  I  and  II)  are  peripheral

Figure  4  Contrast  distribution  of  a  Pecs  II  block  between  pectoralis  muscles.
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muscle, the  intercostal  membranes  and  PMm  to  supply  the
breast  in  its  medial  aspect.

Finally  a  third  group  of  nerves  needs  to  be  taken  into
account: these  are  the  long  thoracic  and  the  thoracodorsal
nerve.  The  long  thoracic  nerve  or  serratus  anterior  nerve
arises  from  C5  to  C7  entering  the  axilla  behind  the  rest  of  the
brachial  plexus  and  resting  on  the  serratus  anterior  muscle.
It  supplies  this  muscle, and  when  it  is  damaged  by  axil-
lary  clearances  or  radical  mastectomies  produces  a winging
scapula, especially  when  the  arm  is  lifted  forward.  During
surgery  the  serratus  muscle  is  dissected  together  with  the
pectoralis  muscles  to  make  the  pocket  needed  for  breast
expanders.

The  thoracodorsal  nerve  is  a  branch  of  the  posterior  cord
made  up  of  the  three  posterior  divisions  of  the  trunks  of
the  brachial  plexus.  It  follows  the  thoracodorsal  artery  and
innervates  the  latissimus  dorsi  in  the  posterior  wall  of  the
axilla.  It  lies  very  deep, and  it  is  important  during  latissimus
dorsi  flaps  for  breast  reconstructions.

To  complete  the  knowledge  of  the  axillary  and  breast
region  we  need  to  mention  two  other  structures  involved  in
these  blocks: the  clavipectoral  fascia  and  Gerdy’s  ligament.
The  fascia  on  the  superficial  surface  of  Pmm  is  the  clavipec-
toral  fascia  and  the  hard  fascia  on  the  lateral  border  is
Gerdy’s  ligament  or  suspensory  ligament  of  the  axilla, which
is  a  connective  tissue  that  maintains  the  concave  shape  of
the  axilla.  We  can  see  the  anatomical  relationship  of  the
structures  involved  in  Figure  1.

The  Pecs  II block  is  a  simple  alternative  to  the  con-
ventional  paravertebral  and  neuroaxial  blocks  for  breast
surgery.  The  block  produces  excellent  analgesia  and  can  be
used  to  provide  a  balanced  anesthesia  and  as  a rescue  block
in  cases  where  the  analgesia  provided  by  the  paravertebral
or  epidural  was  patchy  or  ineffective.  In  our  opinion, the
easily  identifiable  landmarks  make  this  block  a  good  novel
regional  anesthetic  technique.

Material and methods

Description  of  the  block  sequence

It  is  our  practice  to  perform  Pecs  I  for  operations  where
expanders  are  inserted  during  breast  reconstruction.  We
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Figure  1  Dissection  of  the  axilla.  Pectoralis  major  muscle
(PMM), pectoralis  minor  (PmM), axillary  vein  (AV), intercosto-
brachial  nerve  T2  (ICBN), serratus  anterior  muscle  (SAM), long
thoracic  nerve  (LTN)  and  thoracodorsal  nerve  (TDN).

choose  Pecs  II  for  the  same  operation  when  axillary  clear-
ances  are  required  or  for  the  rest  of  glandular  operations
involving  intercostal  innervations.  Informed  consent  for  the
block  was  requested, together  with  consent  for  general
anesthesia  or  deep  sedation.  An  IV  access  is  also  inserted
for  monitoring.  The  infraclavicular  and  axillary  regions  were
cleaned  with  chlorhexidine.  The  orientation  of  the  probe
and  the  ultrasound  sequence  are  vital  in  ensuring  proper
spread  of  local  anesthetic.  There  are  many  approaches,
but  we  describe  an  in-plane  technique  from  proximal  and
medial, to  distal  and  lateral  in  an  oblique  manner  at  der-
matome  level  T2-T3  which  ensures  that  the  clavicle  is  away
from  the  area  of  interest  during  the  block.  The  skin  point  of
puncture  is  infiltrated  with  2%  lidocaine  and  once  the  struc-
tures  are  identified  with  ultrasound  we  proceed  to  inject
10  ml  of  levobupivacaine  0.25%  between  the  pectoral  mus-
cles  and  20  ml  under  Pmm  above  the  serratus  muscle  as
described  previously.  The  onset  time  of  analgesia  is  three
minutes  on  average, and  analgesia  lasts  for  8  hours.  The
block  is  performed  with  the  patient  fully  awake, followed
with  a  general  anesthetic, except  if  the  block  is used  as
a  rescue  block  in  the  postoperative  period.  Based  on  our
experience  of  more  than  one  hundred  cases, so  far, we  rec-
ommend  the  use  of  catheters  in  breast  expanders  with  an
infusion  of  0.125%  levobupivacaine  set  at  5  ml/hour.  The
catheter  must  be  inserted  in  the  interfascial  plane  between
both  pectoral  muscles, leaving  10  cm  in  the  space  to  avoid
migration.

Description  of  the  ultrasound  sequence

The  Pecs  II  block  aims  to  reach  the  lateral  border  of  the
Pmm  at  the  level  between  ribs  r2, r3  and  r4.  This  will  cover
dermatomes  T2, T3  and  T4.  The  probe  is  positioned  under
the  lateral  third  of  the  clavicle  (Fig.  2).  After  locating  the
subclavian  muscle, the  axillary  artery  and  the  axillary  vein
we  move  the  probe  distally  towards  the  axilla, until  the
Pmm  is  identified.  We  start  counting  the  ribs  (Fig.  3), from
r1  under  the  axillary  artery  and  maintaining  the  Pmm  as  a
reference, we  move  distally  and  laterally  until  the  lateral
border  of  Pmm  is  reached.  Over  r3  we  can  see  the  continua-
tion  of  Gerdy′s  ligament  and  underneath, another  muscle
covering  r2, r3, r4, that  is  the  serratus  anterior  muscle, this
point  being  the  entrance  into  the  axilla.  In  the  Figures  we
can  observe  the  distribution  between  the  pectoralis  muscles
(Fig.  4)  and  the  spread  under  the  Pmm, as  well  as  above  the
serratus  anterior  muscle  (Fig.  5).

In  the  gadolinium  enhanced  MRI  images  we  can  see  the
distribution  of  contrast  entering  into  the  axilla  and  reaching
the  long  thoracic  nerve  (Fig.  6).  We  can  also  see  that  the
spread  of  contrast  goes  all  the  way  down  until  T8.

Results and discussion

The  analgesia  for  breast  reconstructive  surgery  can  involve
different  degrees  of  nerve  blocks, so  we  have  described  dif-
ferent  types  of  modifications  to  suit  the  type  of  surgery
depending  on  the  affected  tissues  and  nerves  (Pecs  I  and  Pecs
II  or  modified  Pecs).  During  breast  expanders  and  prosthesis
insertions  the  PMm  is  mainly  involved.  For  tumorectomies,
mastectomies  and  sentinel  node  dissection, the  intercostal
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Abstract
Objective:  The  Pecs  block  (pectoral  nerves  block)  is  an  easy  and  reliable  superficial  block
inspired by  the  infraclavicular  block  approach  and  the  transversus  abdominis  plane  blocks.
Once the  pectoralis  muscles  are  located  under  the  clavicle  the  space  between  the  two  muscles
is dissected  to  reach  the  lateral  pectoral  and  the  medial  pectoral  nerves.  The  main  indica-
tions are  breast  expanders  and  subpectoral  prosthesis  where  the  distension  of  these  muscles  is
extremely painful.
Material  and  methods:  A  second  version  of  the  Pecs  block  is  described, called  ‘‘modified  Pecs
block’’ or  Pecs  block  type  II.  This  novel  approach  aims  to  block  at  least  the  pectoral  nerves, the
intercostobrachial, intercostals  III-IV-V-VI  and  the  long  thoracic  nerve.  These  nerves  need  to  be
blocked  to  provide  complete  analgesia  during  breast  surgery, and  it  is  an  alternative  or  a  rescue
block if  paravertebral  blocks  and  thoracic  epidurals  failed.  This  block  has  been  used  in  our  unit
in the  past  year  for  the  Pecs  I  indications  described, and  in  addition  for, tumorectomies, wide
excisions, and  axillary  clearances.
Results  and  conclusions:  The  ultrasound  sequence  to  perform  this  block  is  shown, together  with
simple X-ray  dye  images  and  gadolinium  MRI  images  to  understand  the  spread  and  pathways  that
can explain  the  benefit  of  this  novel  approach.
© 2012  Sociedad  Española  de  Anestesiología, Reanimación  y  Terapéutica  del  Dolor.  Published
by Elsevier  España, S.L.  All  rights  reserved.
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Serratus plane block: a novel ultrasound-guided thoracic wall
nerve block
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Summary
We present a novel ultrasound-guided regional anaesthetic technique that may achieve complete paraesthesia of the
hemithorax. This technique may be a viable alternative to current regional anaesthetic techniques such as thoracic
paravertebral and central neuraxial blockade, which can be technically more challenging and have a higher potential
side-effect profile. We performed the serratus block at two different levels in the midaxillary line on four female vol-
unteers. We recorded the degree of paraesthesia obtained and performed fat-suppression magnetic resonance imaging
and three-dimensional reconstructions of the spread of local anaesthetic in the serratus plane. All volunteers reported
an effective block that provided long-lasting paraesthesia (750–840 min). There were no side-effects noted in this ini-
tial descriptive study. While these are preliminary findings, and must be confirmed in a clinical trial, they highlight
the potential for the serratus plane block to provide analgesia following surgery on the thoracic wall. We suggest that
this novel approach appears to be safe, effective, and easy to perform, and is associated with a low risk of side-
effects.
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Surgery on the chest wall is relatively common and
can be associated with considerable postoperative dis-
comfort and pain. Breast cancer has continued to be
the most common cancer afflicting women, accounting
for 31% of all new cancer cases in the female popula-
tion [1, 2]. Every year, thousands of patients undergo
surgery in the region of the breast and axilla. These
procedures cause significant acute pain and may pro-
gress to chronic pain states in 25–60% of cases [3].
Blockade of the lateral cutaneous branches of the
thoracic intercostal nerves (T2–T12) will provide

analgesia to the anterolateral chest wall in this patient
population [4]. Patients undergoing other surgical pro-
cedures involving the chest wall, including anterior
thoracotomy, may also benefit from thoracic nerve
blockade to reduce postoperative pain.

Following on from our previous work on the
Pecs I and II blocks [5–7], we performed a detailed
ultrasound examination of the relevant anatomy of the
thoracic cage. This revealed two potential spaces,
superficial and deep underneath the serratus anterior
muscle, between the muscle and the intercostal nerves
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“All volunteers reported an effective block that provided long-lasting paraesthesia (750–840 min).”

smoothing or other image post-processing techniques
were performed in this image modality.

To identify the anatomical structures, two experi-
enced observers analysed and compared the images
with published MRI atlases. High thresholds of inten-

sity and brightness were applied to avoid the artefac-
tual effect of fat in the reconstructions (image
intensity threshold of 1000). The spread of the con-
trast was analysed and correlated with our clinical
results.

Figure 3 Graphic representing the distribution of local anaesthetic (blue) during a Pecs I block (left), Pecs II block
(middle) and serratus plane block (right). PM, pectoralis major; Pm, pectoralis minor; Ldm, latissimus dorsi; Tmm,
Teres major; Sm, serratus muscle. Icn, intercostal nerve; Lc, lateral cord; Pc, posterior cord; Mc, medial cord of the
brachial plexus. Aa, axillary artery and Av, axillary vein together with the ribs, three (r3), four (r4) and rib five (r5).
Am, orientation anteromedial; PI, posterolateral; Prox, proximal and Caud, caudal.

Figure 2 Graphic representing probe position and ultrasound image obtained during a Pecs I block (left), Pecs II
block (middle) or a serratus plane block (right).
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Blockade of the lateral cutaneous branches of the thoracic intercostal nerves (T2– T12)

“.. may achieve complete paraesthesia of the hemithorax.”

SERRATUS PLAN BLOĞU
• HEDEF:

TORAKODORSAL SİSİ Nİ R, T2-12

• ENDİENDİ KASYONLAR:

LATİLATİ SSİ MUS DORSİ FLEP REKONSTRÜKSİREKONSTRÜKSİ YONU

40 ML LA ENJEKSİ40 ML LA ENJEKSİ YONU 5. KOSTA SEVİSEVİ YESİ  MİMİ DAKSİ LLER HAT 
LATİLATİ SSUMUS DORSİ VE SERRATUS ANTERİANTERİ OR

İntraop. Remif. dozu
İlk 24 saat fentanil dozu
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Author, Year Study Type Surgery/Indication Block Type N Injectate

Kunhabdulla
et al., 2014

Case report Analgesia for rib 
fracture

Serratus plane 1 20 mL bolus 0.125% bupi., then 
infusion of 0.0625% bupi. at 7–
12 mL/h

Madabushi
et al., 2015

Case report Analgesia for
thoracotomy

Serratus plane 1 6 mL bolus 1% lignocaine, then 
infusion of bupivacaine 0.1% at 
7 mL/h

Kunhabdulla
et al., 2014

Case report Analgesia for rib 
fracture

Serratus plane 1 20 mL bolus 0.125% bupi., then 
infusion of 0.0625% 
bupivacaine at 7–12 mL/h

Madabushi
et al., 2015

Case report Analgesia for
thoracotomy

Serratus plane 1 6 mL bolus 1% lignocaine, then 
infusion of bupi. 0.1% at 7 mL/h

Hetta, 2016 Randomized
controlled trial

Radical mastectomy Serratus plane 64 30 mL 0.25 % bupivacaine, 
Serratus plane; 15 mL 0.25% 
bupivacaine, PVB

www.nysora.com

KOMPLİKASYONLAR?

• PNÖMOTORAKS

• IV	ENJEKSİYON

• LA	TOKSISITESI

EREKTÖR SPİNA PLAN	BLOĞU
• KRONİK AĞRI TEDAVİSİ 2016	

• VAKA SUNULARI

• RCT	???

• DEVAM EDEN ÇALIŞMALAR

“Lokal anesteziğin erektör spina	kasının altına verildiği

bir fasyal plan	bloğu”

Subsequent anatomical dissection of cadaver 2 confirmed the
spread of dye anterior to erector spinaemusclewith heavy staining
of both erector spinae and intercostal muscles. In addition, there
was evidence of dye penetration deep to the intercostal muscles
and into the immediate vicinity of the ventral and dorsal rami of
the spinal nerve roots (Fig. 6).

DISCUSSION
The first 2 patients in this report presented with severe

chronic thoracic neuropathic pain secondary to bony injury. Al-
though recent reviews conclude that there is a lack of rigorous
evidence for the benefit of sympathetic and peripheral nerve
blockade in neuropathic pain,3,4,6 they may be reasonable alterna-
tives when there is a lack of response to topical and oral therapy.
The successful use of paravertebral6,7 and interpleural blocks8

have been reported, but we decided against performing these more
invasive blocks given the outpatient clinic setting and the potential
for serious complications. We also ruled out intercostal blocks as
impractical given the extent of dermatomal involvement in both
cases. Although ultrasound-guided interfascial plane blocks of
the chest wall such as the pectoral block9 and serratus plane block5

have recently been described, we chose not to use these specific
techniques as the available evidence indicates that they mainly

provide analgesia of the anterolateral chest wall and axilla, and
would not have covered the affected area in the first patient. We
instead performed a similar interfascial plane injection in his pri-
mary pain trigger area just lateral to the spinal midline at T5,
and were pleasantly surprised to observe both the extensive cuta-
neous sensory block that was achieved as well as the dramatic re-
lief of the patient's neuropathic pain.

Each upper thoracic spinal nerve splits into a dorsal and ven-
tral ramus at its exit from the intervertebral foramen. The dorsal
ramus travels posteriorly through the costotransverse foramen
(which is a window bordered superiorly by the transverse pro-
cess, inferiorly by the rib below, laterally by the superior costo-
transverse ligament, and medially by the lamina and facet joint)
(Fig. 6) and ascends into the erector spinae muscle (a common
term for the 3 muscles of spinalis, longissimus thoracis, and
iliocostalis).10 Here, it divides into lateral and medial branches;
the medial branch continues to ascend through the rhomboid ma-
jor and trapezius muscles into a superficial location before ending
in a posterior cutaneous branch (Fig. 7). The ventral ramus travels
laterally as the intercostal nerve, running first deep to the internal
intercostal membrane and then in the plane between internal and
innermost intercostal muscle on the inner aspect of the rib. The lat-
eral cutaneous branch arises from the intercostal nerve near the an-
gle of the rib and this branch ascends into a superficial location,

FIGURE 7. Simplified schematic illustration of the course of a typical upper thoracic spinal nerve. The dorsal ramus arises soon after the spinal
nerve emerges from the intervertebral foramen and travels posteriorly through the costotransverse foramen to enter the erector spinae
muscle. Here, it divides into lateral andmedial branches, with the latter terminating in a posterior cutaneous branch that innervates the skin of
the back. The ventral ramus continues laterally as the intercostal nerve, gives rise to a lateral cutaneous branch at the angle of the rib, and
terminates in an anterior cutaneous branch. These branches supply the lateral and anterior chest wall, respectively, as illustrated. We
recommend performing the ESP block deep (needle approach 2) rather than superficial (needle approach 1) to the erector spinaemuscle, so
as to deposit local anesthetic closer to costotransverse foramina and the origin of the dorsal and ventral rami (reproducedwith permission from
KJ Chin Medicine Professional Corp).
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The Erector Spinae Plane Block
A Novel Analgesic Technique in Thoracic Neuropathic Pain
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Abstract: Thoracic neuropathic pain is a debilitating condition that is
often poorly responsive to oral and topical pharmacotherapy. The benefit
of interventional nerve block procedures is unclear due to a paucity of ev-
idence and the invasiveness of the described techniques. In this report, we
describe a novel interfascial plane block, the erector spinae plane (ESP)
block, and its successful application in 2 cases of severe neuropathic pain
(the first resulting from metastatic disease of the ribs, and the second from
malunion of multiple rib fractures). In both cases, the ESP block also pro-
duced an extensive multidermatomal sensory block. Anatomical and radio-
logical investigation in fresh cadavers indicates that its likely site of action
is at the dorsal and ventral rami of the thoracic spinal nerves. The ESP
block holds promise as a simple and safe technique for thoracic analgesia
in both chronic neuropathic pain as well as acute postsurgical or posttrau-
matic pain.

(Reg Anesth Pain Med 2016;41: 621–627)

Neuropathic pain is a common chronic pain condition with
many etiologies, including surgery, trauma, and diseases

such as herpes zoster, diabetes, and cancer.1 It is notoriously diffi-
cult to manage, and patients often show a poor or limited response
to analgesic medications or experience intolerable adverse ef-
fects.2 Interventional procedures targeting the central and periph-
eral nervous system are an alternative but the current evidence
for their efficacy is limited.3,4 In addition, many of the described
techniques (eg, pulsed radiofrequency, spinal cord stimulation,
and intrathecal injection of local anesthetic, steroids, and other
medications) are invasive, require specialized expertise, and carry
the risk of serious complications.4

We present the first description of a novel yet simple
interfascial plane block, the erector spinae plane (ESP) block,
and its successful application in 2 cases of severe thoracic neuro-
pathic pain as well as 2 cases of acute postsurgical pain. We dis-
cuss the relevant anatomy and also present evidence from an
anatomical and radiological investigation in fresh cadavers for
its presumed mechanism of action.

CASE REPORTS
Written informed consent was provided by all patients for in-

clusion in this report.

Case 1
A 67-year-old man, weight 116 kg and height 188 cm [body

mass index (BMI), 32.8 kg/m2] with a history of heavy smoking
and paroxysmal supraventricular tachycardia controlled on ateno-
lol, was referred to the chronic pain clinic with a 4-month history
of severe left-sided chest pain. A magnetic resonance imaging
scan of his thorax at initial presentation had been reported as nor-
mal, and the working diagnosis at the time of referral was post-
herpetic neuralgia. He reported constant burning and stabbing
neuropathic pain of 10/10 severity on the numerical rating score
(NRS), radiating from his spine into the anterior chest wall, mainly
at T5 and extending several dermatomes inferiorly. There was sig-
nificant sleep disturbance and impairment of quality of life. Phys-
ical examination revealed allodynia and hyperesthesia over the
affected dermatomes with a primary trigger point over the T5 der-
matome 3 to 4 cm lateral to the neuraxial midline. Pain manage-
ment up to that point had included pregabalin (600 mg daily at
the time of consultation), nonsteroidal anti-inflammatory drugs,
baclofen, fluoxetine, and marijuanawith no improvement. Several
different opioids had been tried but all had to be stopped due to
severe nausea and vomiting. Nonsystemic and nonpharmacologic
methods of analgesia had also been attempted without success, in-
cluding subcutaneous injections of lignocaine and steroid, trans-
cutaneous electrical nerve stimulation, acupuncture, and topical
application of lignocaine, heat, and cold therapy.

In view of the severity of symptoms, we elected to attempt a
regional anesthetic technique in the pain clinic to provide some
immediate relief. The cranio-caudal extent of pain made intercos-
tal nerve blocks impractical and thoracic epidural or paravertebral
injection was ruled out as being too invasive for the clinic setting,
particularly given his body habitus. We considered performing a
serratus plane block5 but were concerned that it would not ade-
quately cover the posterior chest wall. We decided however to
use the same principle of local anesthetic spread within an inter-
fascial plane superficial to the transverse processes/ribs, but to
perform the injection at the site of the patient's primary trigger
area for pain, 3 cm lateral to the T5 spinous process.

This novel interfascial plane block, the ESP block, was per-
formed as follows. The patient was placed in a sitting position
and a high-frequency linear ultrasound transducer (GE LOGIQe,
Wauwatosa, Wisconsin) was placed in a longitudinal orientation
3 cm lateral to the T5 spinous process. Three muscles were iden-
tified superficial to the hyperechoic transverse process shadow as
follows: trapezius, rhomboid major, and erector spinae. An 8-cm
22-gauge block needle (EchoStim; Benlan Inc, Oakville, Canada)
was inserted in a cephalad-to-caudad direction until the tip lay in
the interfascial plane between rhomboid major and erector spinae
muscles, as evidenced by visible linear spread of fluid between
the muscles upon injection (Fig. 1). A total of 20 mL of 0.25%
bupivacaine was injected here.

Within several minutes, the patient reported that his pain had
diminished significantly, and a full assessment of the extent of the
sensory block was performed 2 hours later. By that time, the pa-
tient had obtained complete relief of pain, with an NRS of 0/10.
There was an area of diminished sensation to pinprick extending
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The Erector Spinae Plane Block
A Novel Analgesic Technique in Thoracic Neuropathic Pain

Mauricio Forero, MD, FIPP,* Sanjib D. Adhikary, MD,† Hector Lopez, MD,‡
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Abstract: Thoracic neuropathic pain is a debilitating condition that is
often poorly responsive to oral and topical pharmacotherapy. The benefit
of interventional nerve block procedures is unclear due to a paucity of ev-
idence and the invasiveness of the described techniques. In this report, we
describe a novel interfascial plane block, the erector spinae plane (ESP)
block, and its successful application in 2 cases of severe neuropathic pain
(the first resulting from metastatic disease of the ribs, and the second from
malunion of multiple rib fractures). In both cases, the ESP block also pro-
duced an extensive multidermatomal sensory block. Anatomical and radio-
logical investigation in fresh cadavers indicates that its likely site of action
is at the dorsal and ventral rami of the thoracic spinal nerves. The ESP
block holds promise as a simple and safe technique for thoracic analgesia
in both chronic neuropathic pain as well as acute postsurgical or posttrau-
matic pain.

(Reg Anesth Pain Med 2016;41: 621–627)

Neuropathic pain is a common chronic pain condition with
many etiologies, including surgery, trauma, and diseases

such as herpes zoster, diabetes, and cancer.1 It is notoriously diffi-
cult to manage, and patients often show a poor or limited response
to analgesic medications or experience intolerable adverse ef-
fects.2 Interventional procedures targeting the central and periph-
eral nervous system are an alternative but the current evidence
for their efficacy is limited.3,4 In addition, many of the described
techniques (eg, pulsed radiofrequency, spinal cord stimulation,
and intrathecal injection of local anesthetic, steroids, and other
medications) are invasive, require specialized expertise, and carry
the risk of serious complications.4

We present the first description of a novel yet simple
interfascial plane block, the erector spinae plane (ESP) block,
and its successful application in 2 cases of severe thoracic neuro-
pathic pain as well as 2 cases of acute postsurgical pain. We dis-
cuss the relevant anatomy and also present evidence from an
anatomical and radiological investigation in fresh cadavers for
its presumed mechanism of action.

CASE REPORTS
Written informed consent was provided by all patients for in-

clusion in this report.

Case 1
A 67-year-old man, weight 116 kg and height 188 cm [body

mass index (BMI), 32.8 kg/m2] with a history of heavy smoking
and paroxysmal supraventricular tachycardia controlled on ateno-
lol, was referred to the chronic pain clinic with a 4-month history
of severe left-sided chest pain. A magnetic resonance imaging
scan of his thorax at initial presentation had been reported as nor-
mal, and the working diagnosis at the time of referral was post-
herpetic neuralgia. He reported constant burning and stabbing
neuropathic pain of 10/10 severity on the numerical rating score
(NRS), radiating from his spine into the anterior chest wall, mainly
at T5 and extending several dermatomes inferiorly. There was sig-
nificant sleep disturbance and impairment of quality of life. Phys-
ical examination revealed allodynia and hyperesthesia over the
affected dermatomes with a primary trigger point over the T5 der-
matome 3 to 4 cm lateral to the neuraxial midline. Pain manage-
ment up to that point had included pregabalin (600 mg daily at
the time of consultation), nonsteroidal anti-inflammatory drugs,
baclofen, fluoxetine, and marijuanawith no improvement. Several
different opioids had been tried but all had to be stopped due to
severe nausea and vomiting. Nonsystemic and nonpharmacologic
methods of analgesia had also been attempted without success, in-
cluding subcutaneous injections of lignocaine and steroid, trans-
cutaneous electrical nerve stimulation, acupuncture, and topical
application of lignocaine, heat, and cold therapy.

In view of the severity of symptoms, we elected to attempt a
regional anesthetic technique in the pain clinic to provide some
immediate relief. The cranio-caudal extent of pain made intercos-
tal nerve blocks impractical and thoracic epidural or paravertebral
injection was ruled out as being too invasive for the clinic setting,
particularly given his body habitus. We considered performing a
serratus plane block5 but were concerned that it would not ade-
quately cover the posterior chest wall. We decided however to
use the same principle of local anesthetic spread within an inter-
fascial plane superficial to the transverse processes/ribs, but to
perform the injection at the site of the patient's primary trigger
area for pain, 3 cm lateral to the T5 spinous process.

This novel interfascial plane block, the ESP block, was per-
formed as follows. The patient was placed in a sitting position
and a high-frequency linear ultrasound transducer (GE LOGIQe,
Wauwatosa, Wisconsin) was placed in a longitudinal orientation
3 cm lateral to the T5 spinous process. Three muscles were iden-
tified superficial to the hyperechoic transverse process shadow as
follows: trapezius, rhomboid major, and erector spinae. An 8-cm
22-gauge block needle (EchoStim; Benlan Inc, Oakville, Canada)
was inserted in a cephalad-to-caudad direction until the tip lay in
the interfascial plane between rhomboid major and erector spinae
muscles, as evidenced by visible linear spread of fluid between
the muscles upon injection (Fig. 1). A total of 20 mL of 0.25%
bupivacaine was injected here.

Within several minutes, the patient reported that his pain had
diminished significantly, and a full assessment of the extent of the
sensory block was performed 2 hours later. By that time, the pa-
tient had obtained complete relief of pain, with an NRS of 0/10.
There was an area of diminished sensation to pinprick extending
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matome 3 to 4 cm lateral to the neuraxial midline. Pain manage-
ment up to that point had included pregabalin (600 mg daily at
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regional anesthetic technique in the pain clinic to provide some
immediate relief. The cranio-caudal extent of pain made intercos-
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injection was ruled out as being too invasive for the clinic setting,
particularly given his body habitus. We considered performing a
serratus plane block5 but were concerned that it would not ade-
quately cover the posterior chest wall. We decided however to
use the same principle of local anesthetic spread within an inter-
fascial plane superficial to the transverse processes/ribs, but to
perform the injection at the site of the patient's primary trigger
area for pain, 3 cm lateral to the T5 spinous process.
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formed as follows. The patient was placed in a sitting position
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3 cm lateral to the T5 spinous process. Three muscles were iden-
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follows: trapezius, rhomboid major, and erector spinae. An 8-cm
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was inserted in a cephalad-to-caudad direction until the tip lay in
the interfascial plane between rhomboid major and erector spinae
muscles, as evidenced by visible linear spread of fluid between
the muscles upon injection (Fig. 1). A total of 20 mL of 0.25%
bupivacaine was injected here.

Within several minutes, the patient reported that his pain had
diminished significantly, and a full assessment of the extent of the
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from T2 to T9 in a cephalocaudad direction, and from a line 3 cm
lateral to the thoracic spine to themidclavicular line in an anterior–
posterior direction (Figs. 2A, B). The axilla and medial aspect of
the upper arm also exhibited sensory blockade. The patient subse-
quently reported recurrence of the pain 36 hours after the initial
block, and the block was repeated twice more in the clinic on con-
secutive days with 20 mL of 0.25% bupivacaine, which provided
complete analgesia lasting about 12 hours on average each time.
The patient further reported that his pain, when it did recur, had
significantly diminished in severity to NRS 3/10 at rest. The char-
acteristics of his pain had also changed: it no longer radiated into
the chest wall and was largely confined to the back, hyperesthesia
was reduced, and the allodynia had resolved.

At this point, given the dramatic improvement in symp-
toms and quality of life, we inserted a 19-gauge epidural catheter
(FlexTip Plus; Teleflex, North Carolina) 5 cm into the interfascial
plane superficial to erector spinae muscle (using the same
ultrasound-guided technique and needle approach described pre-
viously) to facilitate a course of intermittent boluses of local anes-
thetic. The catheter was inserted through a 17-gauge Tuohy needle
after a bolus injection of 20 mL of 0.25% bupivacaine to open
the interfascial plane. The catheter was retained for 5 days in total
with the patient returning to the clinic daily for a bolus injection of
20 mL of 0.25% bupivacaine. A sensory block over the T2 to T9
dermatomes and complete analgesia was consistently obtained
within 20 minutes after each injection. The course of injections

FIGURE 1. The ultrasound-guided ESP block performed superficial to erector spinae muscle (ESM) in the first patient of the case series. Inset
picture shows patient in seated position with probe placed in a parasagittal plane 3 cm lateral to the midline at the level of the fifth thoracic
vertebra. A, The needle (arrowheads) is inserted in a cephalad-to-caudad direction to place the tip between the rhomboid major muscle
(RMM) and ESM. B, Injection here creates a linear pattern of local anesthetic spread that displaces the ESM downward.

FIGURE 2. Extent of cutaneous sensory loss over the anterior (A) and posterior thorax (B) in the first patient of the case series, which
was consistently reproduced each time the block was performed. The black arrows indicate the location of the midline. Note the site of
catheter insertion approximately 3 cm lateral to the midline. C, Three-dimensional CT reconstruction demonstrating extensive cephalocaudal
spread of injectate from T1 to T11 vertebrae after injection of 25 mL of fluid superficial to erector spinae muscle at T5. There is spread
medially toward the midline but limited lateral spread. The dotted ellipse highlights the lytic lesion of the sixth rib causing the patient’s pain.

Forero et al Regional Anesthesia and Pain Medicine • Volume 41, Number 5, September-October 2016

622 © 2016 American Society of Regional Anesthesia and Pain Medicine

Copyright © 2016 American Society of Regional Anesthesia and Pain Medicine. Unauthorized reproduction of this article is prohibited.

25	ml	LA	T5	seviyesi

LA	yayılımı	:	T1-11

HEDEF	SİNİRLER	

• TORASİK	SPİNAL	SİNİRLERİN	DORSAL	VE	VENTRAL	DALLARI

Erector Spinae Plane Block Versus Retrolaminar Block
A Magnetic Resonance Imaging and Anatomical Study

Sanjib Das Adhikary, MD,* Stephanie Bernard, MD,† Hector Lopez, MD,‡ and Ki Jinn Chin, FRCPC§

Background and Objectives: The erector spinae plane (ESP) and
retrolaminar blocks are ultrasound-guided techniques for thoracoabdominal
wall analgesia involving injection into the musculofascial plane between
the paraspinal back muscles and underlying thoracic vertebrae. The ESP
block targets the tips of the transverse processes, whereas the retrolaminar
block targets the laminae. We investigated if there were differences in
injectate spread between the 2 techniques that would have implications
for their clinical effect.
Methods: The blocks were performed in 3 fresh cadavers. The ESP and
retrolaminar blocks were performed on opposite sides of each cadaver at
the T5 vertebral level. Twenty milliliters of a radiocontrast dye mixture
was injected in each block, and injectate spread was assessed by magnetic
resonance imaging and anatomical dissection.
Results: Both blocks exhibited spread to the epidural and neural forami-
nal spaces over 2 to 5 levels. The ESP block produced additional spread to
intercostal spaces over 5 to 9 levels and was associated with a greater extent
of craniocaudal spread along the paraspinal muscles.
Conclusions: The clinical effect of ESP and retrolaminar blocks can be
explained by epidural and neural foraminal spread of local anesthetic. The
ESP block produces additional intercostal spread, which may contribute to
more extensive analgesia. The implications of these cadaveric observations
require confirmation in clinical studies.

(Reg Anesth Pain Med 2018;43: 00–00)

The erector spinae plane (ESP) block is an ultrasound-guided
regional anesthetic technique for analgesia of the thoracic

and abdominalwall.1,2 It involves injection of local anesthetic into
the musculofascial plane deep to the erector spinae muscles and
superficial to the tips of the transverse processes. Cadaveric and
clinical evidence suggests that the local anesthetic may penetrate
anteriorly through the intertransverse connective tissues into the
paravertebral spacewhere it acts on theventral rami of spinal nerves1,2;
local anesthetic may also reach and block the rami communicantes
and sympathetic chain to produce visceral analgesia.3

It has been suggested4,5 that the ESP block is identical to an-
other paraspinal regional anesthesia technique, the retrolaminar
block,6,7 which also involves injection into the musculofascial
plane between the paraspinal muscles and underlying vertebrae.

As with the ESP block, it has been postulated that the clinical ef-
fects of the retrolaminar block may be explained by spread of lo-
cal anesthetic into the paravertebral space,6 but this mechanism
has never been systematically investigated. However, there are
significant anatomical and technical differences between the 2
techniques: the retrolaminar block targets the lamina instead of
the transverse process, and thus the injection point is moremedial
and deeper. The muscle layer over the lamina and adjacent to the
spinous processes is thicker, being composed of the spinalis portion
of the erector spinae muscle group as well as the transversospinalis
muscle group, which comprises the multifidus, rotatores, semis-
pinalis, interspinalis, and intertransversarii muscles (Fig. 1). These
differences can conceivably result in different patterns of local an-
esthetic spread, which may in turn have implications for their clin-
ical effect. To examine if this was the case, we therefore performed
a comparative study of injectate spread following the ESP block
and retrolaminar block in fresh cadavers, using both magnetic res-
onance imaging (MRI) and anatomical dissection.

METHODS
The study procedures were performed on 3 fresh human ca-

davers in theMultidisciplinary Lab of Penn State College ofMed-
icine, Milton S. Hershey Medical Center, Hershey, Pennsylvania.
The Institutional Review Board of Ethics of Penn State Hershey
College of Medicine, Pennsylvania, approved the study for ex-
emption from formal review.

Erector Spinae Plane and Retrolaminar Blocks
The same cadaver was used for both block techniques to

minimize bias from varying body mass and tissue quality. Each
cadaver was randomly allocated to receive an ESP block on either
the left or right side of the body, and a retrolaminar block was per-
formed on the opposite side. Both blocks were performed with the
cadaver in a prone position and at the level of the T5 vertebra, which
was identified using ultrasonography and a counting-down approach
from the T1 transverse process–first rib junction. A 40-mL solution
comprising 35 mL of 0.9% normal saline, 4 mL of methylene blue,
and 1 mL of gadopentetate dimeglumine (Magnevist; Bayer Health-
care LLC,Whippany, New Jersey) was prepared for each cadaver,
and 20 mL of this solution was injected in each block. All injec-
tions were performed by an investigator with experience in both
techniques (S.D.A.).

The ESP block was performed by placing a high-frequency
(12–15 MHz) linear-array ultrasound transducer in a longitudinal
parasagittal orientation over the tip of the transverse processes and
inserting a 22-gauge 80-mmneedle (StimuplexUltra 360; B. Braun,
Bethlehem, Pennsylvania) in a caudal-to-cranial direction in plane
with the ultrasound beam to contact the tip of the T5 transverse pro-
cess. Correct needle tip position was confirmed by the injection of
0.5 to 1 mL of 0.9% normal saline and visualization of linear fluid
spread that distended the fascial plane between the erector spinae
muscle and the transverse process (Fig. 2). This was followed by in-
jection of 20 mL of the radiocontrast dye solution.
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FIGURE 4. Craniocaudal and medial-lateral extent of injectate spread onMRI following single-injection retrolaminar and ESP blocks at the T5
vertebral level. Each block was performed on 1 side of 3 cadavers, and the distribution observed in each hemithorax is illustrated.

FIGURE 5. Axial MRI scan (T1-weighted with fat saturation). Injectate distribution following a retrolaminar block is confined mainly to the
transversospinalis muscles, whereas the ESP block involves more of the erector spinae muscles. Both techniques result in spread to neural
foramina and epidural space. The ESP block produces additional spread to the intercostal space.
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that this spread was contiguous with ipsilateral neural foraminal and
perimuscular spread makes this less likely.

CONCLUSIONS
We have established an anatomical basis for the clinical ac-

tion of retrolaminar and ESP blocks and identified important dif-
ferences between them. Single-injection retrolaminar and ESP
blocks in fresh cadavers both produce epidural and neural foram-
inal spread across several levels that are centered around the level
of injection and thus can be expected to have clinical effects sim-
ilar to thoracic paravertebral blockade. The ESP block exhibits
additional intercostal spread that may contribute to wider analge-
sic coverage than the retrolaminar block. This may be advanta-
geous in certain clinical scenarios. Randomized controlled trials
in patients are required to explore the clinical implications of
our observations.
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Background and Objectives: The erector spinae plane (ESP) and
retrolaminar blocks are ultrasound-guided techniques for thoracoabdominal
wall analgesia involving injection into the musculofascial plane between
the paraspinal back muscles and underlying thoracic vertebrae. The ESP
block targets the tips of the transverse processes, whereas the retrolaminar
block targets the laminae. We investigated if there were differences in
injectate spread between the 2 techniques that would have implications
for their clinical effect.
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The erector spinae plane (ESP) block is an ultrasound-guided
regional anesthetic technique for analgesia of the thoracic

and abdominalwall.1,2 It involves injection of local anesthetic into
the musculofascial plane deep to the erector spinae muscles and
superficial to the tips of the transverse processes. Cadaveric and
clinical evidence suggests that the local anesthetic may penetrate
anteriorly through the intertransverse connective tissues into the
paravertebral spacewhere it acts on theventral rami of spinal nerves1,2;
local anesthetic may also reach and block the rami communicantes
and sympathetic chain to produce visceral analgesia.3

It has been suggested4,5 that the ESP block is identical to an-
other paraspinal regional anesthesia technique, the retrolaminar
block,6,7 which also involves injection into the musculofascial
plane between the paraspinal muscles and underlying vertebrae.

As with the ESP block, it has been postulated that the clinical ef-
fects of the retrolaminar block may be explained by spread of lo-
cal anesthetic into the paravertebral space,6 but this mechanism
has never been systematically investigated. However, there are
significant anatomical and technical differences between the 2
techniques: the retrolaminar block targets the lamina instead of
the transverse process, and thus the injection point is moremedial
and deeper. The muscle layer over the lamina and adjacent to the
spinous processes is thicker, being composed of the spinalis portion
of the erector spinae muscle group as well as the transversospinalis
muscle group, which comprises the multifidus, rotatores, semis-
pinalis, interspinalis, and intertransversarii muscles (Fig. 1). These
differences can conceivably result in different patterns of local an-
esthetic spread, which may in turn have implications for their clin-
ical effect. To examine if this was the case, we therefore performed
a comparative study of injectate spread following the ESP block
and retrolaminar block in fresh cadavers, using both magnetic res-
onance imaging (MRI) and anatomical dissection.

METHODS
The study procedures were performed on 3 fresh human ca-

davers in theMultidisciplinary Lab of Penn State College ofMed-
icine, Milton S. Hershey Medical Center, Hershey, Pennsylvania.
The Institutional Review Board of Ethics of Penn State Hershey
College of Medicine, Pennsylvania, approved the study for ex-
emption from formal review.

Erector Spinae Plane and Retrolaminar Blocks
The same cadaver was used for both block techniques to

minimize bias from varying body mass and tissue quality. Each
cadaver was randomly allocated to receive an ESP block on either
the left or right side of the body, and a retrolaminar block was per-
formed on the opposite side. Both blocks were performed with the
cadaver in a prone position and at the level of the T5 vertebra, which
was identified using ultrasonography and a counting-down approach
from the T1 transverse process–first rib junction. A 40-mL solution
comprising 35 mL of 0.9% normal saline, 4 mL of methylene blue,
and 1 mL of gadopentetate dimeglumine (Magnevist; Bayer Health-
care LLC,Whippany, New Jersey) was prepared for each cadaver,
and 20 mL of this solution was injected in each block. All injec-
tions were performed by an investigator with experience in both
techniques (S.D.A.).

The ESP block was performed by placing a high-frequency
(12–15 MHz) linear-array ultrasound transducer in a longitudinal
parasagittal orientation over the tip of the transverse processes and
inserting a 22-gauge 80-mmneedle (StimuplexUltra 360; B. Braun,
Bethlehem, Pennsylvania) in a caudal-to-cranial direction in plane
with the ultrasound beam to contact the tip of the T5 transverse pro-
cess. Correct needle tip position was confirmed by the injection of
0.5 to 1 mL of 0.9% normal saline and visualization of linear fluid
spread that distended the fascial plane between the erector spinae
muscle and the transverse process (Fig. 2). This was followed by in-
jection of 20 mL of the radiocontrast dye solution.
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To the Editor

The erector spinae plane (ESP) block is a pain management strategy
for both pediatric and adult patients undergoing abdominal and thor-
acic surgeries [1–3]. In the ESP block, local anesthetic is injected into
the interfascial plane block between the erector spinae and the under-
lying transverse process. With respect to a paravertebral nerve block
and epidural anesthesia, the ESP block may be a safer option because of
sense injection site. However, complications such as pneumothorax and
artery puncture are theoretically possible. Herein, I present a case of
pneumothorax after the ESP block.

The case was a 73-year-old woman (155 cm, 43 kg) who underwent
left total mastectomy. Five years previously, she received left radical
mastectomy. Considering the potential for postoperative pain, we
scheduled a combined approach of general anesthesia and regional
anesthesia. Rahter than a pectoralis nerve block, we selected the ESP
block because of reoperation. First general anesthesia was performed
using 1% propofol 80mg, fentanyl 100 μg, and rocuronium bromide
50mg. Tracheal intubation was easily performed 5min later. The pa-
tient was then placed in the right lateral position. A high–frequency
linear ultrasound transducer was attached to her back at the T4 ver-
tebral level and moved to the spinouts process. On the ultrasound
image, the interfascial plane between the erector spinae and the under
lying transverse process was identified at a depth of 2.5 cm. A needle
was advanced in the interfascial plane and 20mL of 0.25% levobupi-
vacaine was injected into the space. Three minutes later, the up of the
left lung could not be confirmed. On the ultrasound image, the left lung
did not move and a left pneumothorax was diagnosed. The surgery
stopped a chest drainage tube was inserted. On the next day, re-surgery
was performed without complications. Even though the ESP block is a
sensory nerve block, the potential for pneumothorax must be

considered. In particular, if the patient is thin, a pneumothorax is all the
more dangerous.
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To the Editor

The erector spinae plane (ESP) block is a pain management strategy
for both pediatric and adult patients undergoing abdominal and thor-
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The case was a 73-year-old woman (155 cm, 43 kg) who underwent
left total mastectomy. Five years previously, she received left radical
mastectomy. Considering the potential for postoperative pain, we
scheduled a combined approach of general anesthesia and regional
anesthesia. Rahter than a pectoralis nerve block, we selected the ESP
block because of reoperation. First general anesthesia was performed
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linear ultrasound transducer was attached to her back at the T4 ver-
tebral level and moved to the spinouts process. On the ultrasound
image, the interfascial plane between the erector spinae and the under
lying transverse process was identified at a depth of 2.5 cm. A needle
was advanced in the interfascial plane and 20mL of 0.25% levobupi-
vacaine was injected into the space. Three minutes later, the up of the
left lung could not be confirmed. On the ultrasound image, the left lung
did not move and a left pneumothorax was diagnosed. The surgery
stopped a chest drainage tube was inserted. On the next day, re-surgery
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To the Editor

We have read the reports of Ueshima [1] and Hamilton [2] about
the complication of pneumothorax following erector spinae plane block
(ESPB). ESPB has been generally accepted as a block with a central
analgesic effect without the risks of central blocks like paravertebral
and epidural. Hamilton [2] stated that, it was a matter of time for
someone to report pneumothorax following ESPB.

We have long been performing ESPB in pediatric patients and
concerned about this complication due to thinner layers of muscles and
sliding fascial planes in this age group [3,4]. We think that although
ESPB technically seems a simpler block, fine needling technique is re-
quired for safe practice to prevent unintended complications like
pneumothorax for this population. Needle could be directed unin-

tentionally to further anatomical structures like “the pleura” in thoracic
region [3]. We would like to share our recommendation to this po-
tential problem with our new approach of ESPB in thoracic region.
Approval and written informed consents were received from the par-
ents' of patients reported in here.

Two patients, both aged 11 years and underwent left laparoscopic
varicocelectomy were selected for the application of this new ESPB
approach. Because ports were inserted from the right side of the pa-
tients for left varicocelectomy we planned to administer bilateral ESPB.
Following general anesthesia induction and securing of the airway,
patients were positioned in right lateral decubitis position. After the
antiseptic preparation of the block site ultrasound was placed to T11
level transversally to midline. Spinous and transverse processes of
vertebra and erector spinae muscles were identified. Using out-of-plane

Fig. 1. Transverse ultrasonographic view. Arrows indicate needle orientation.
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“ESP	BLOĞUNUN EN ÖNEMLİ AVANTAJI EMNİYETLİ VE KOLAY UYGULANABİLİR BİR BLOK
OLMASIDIR”

Kanıt-Kolay-Emniyetli
Epidural	Anestezi ?

Paravertebral	Blok	?

Pektoral Bloklar ?

Serratus	Plan	Bloğu?

ESP	Bloğu?

Retrolaminar blok	?

Rhomboid	Blok	?

Değişen akımlar ve Türkiye'de rejyonal anestezi uygulamaları

Changing trends and regional anesthesia practices in Turkey

Yavuz GÜRKAN,1 Alparslan KUŞ,1 Can AKSU,1 Çiğdem OHTAROĞLU,2

Mine SOLAK,1 Kamil TOKER1

Summary
Objectives: Introduction of ultrasound into regional anesthesia (RA) practice has resulted in important changes and developments 
in RA. These developments have had a major influence on the way of practice and choice of blocks. The purpose of this study was to 
present the most recent instruments used in RA and clinical applications in our country.
Methods: A questionnaire consisting of 10 questions were distributed to the participants of the National RA Congress in 2011. Be-
sides demographic data, RA techniques used and the method of nerve location was questioned. Participants were asked whether they 
were satisfied with their training in RA and if they participated in a RA course. 
Results: A total of 95 participants filled out the forms. Spinal anesthesia was the most commonly performed technique. Peripheral 
nerve blocks constitute only 12% of RA practice. Axillary block was the most commonly performed peripheral nerve block technique. 
The most commonly used nerve localization methods were nerve stimulation and ultrasound. The majority of the participants (58%) 
were not satisfied with their RA training and half (50%) participated in a course for continuing medical education.
Conclusion: Nerve stimulation is the most performed method, whereas US is increasingly becoming popular. The most commonly 
performed blocks are central neuroaxial blocks. All in all, there is still room for improvement in RA training.
Key words: Survey; regional anesthesia; Turkey; ultrasound.

Özet

Amaç: Ultrasonografinin rejyonal anestezi (RA) pratiğine girmesi RA’de önemli gelişme ve değişimlere neden olmuştur. Bu 
gelişmeler RA uygulama yöntemleri ve blok seçimlerini de etkilemiştir. Bu çalışmanın amacı ülkemizde RA’da kullanılan araç 
ve uygulamalar hakkında bilgi sahibi olmaktır. 
Gereç ve Yöntem: 2011 senesi Ulusal RA Kongresi sırasında kongre katılımcılarına 10 sorudan oluşan bir anket formu 
dağıtıldı. Demografik verilerin yanı sıra RA tekniklerinden hangilerini uyguladıkları ve periferik sinir bloğu uygulamalarında 
sinir lokalizasyonu için kullandıkları yöntemler soruldu. Katılımcılara RA konusunda aldıkları eğitimlerini yeterli görüp gör-
medikleri ve bir RA kursuna katılıp katılmadıklarını soruldu.
Bulgular: Formlar 95 kişi tarafından dolduruldu. En sık uygulama spinal anestezi idi. Periferik sinir blokları RA uygulama-
larının sadece %12’sini kapsamaktaydı. En sık uygulanan periferik sinir bloğu ise aksiller bloktu. En yaygın kullanılan sinir 
lokalizasyon yöntemi öncelikle nörostimülasyon ve takiben ultrasonografi idi. Katılımcıların %58’inin aldıkları RA eğitimi 
yeterli bulmadıkları, %50’sinin mesleki gelişim amacıyla bir kursa katıldığı tespit edildi.
Sonuç: Sinir lokalizasyonunda en sık nörostimulasyon kullanıldığı ancak ultrasonografinin de hızla yaygınlaştığı gözlenmiş-
tir. En sık uygulama nöroaksiyal bloklardır. RA eğitimin hala geliştirilmesi kanaatindeyiz.

Anahtar sözcükler: Anket; rejyonal anestezi; Türkiye; ultrason.
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