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The interfascial thoracic wall blockades Pecs I and Pecs II are increasingly
applied in breast and axillary surgery. Despite the clear anatomical demarca-
tions depicted at their introduction, the clinical outcome is more variable than
would be expected based upon the described anatomy. In order to elucidate fac-
tors that explain this variability, we evaluated the spread of each injection—
medial Pecs I, lateral Pecs I, the deep injection of the Pecs II—separately. A cor-
relation of in vivo landmarks and ultrasound images with ex vivo ultrasound,
reconstructed anatomical planes, histology and magnetic resonance imaging.
The medial Pecs I, similar to the sagittal infraclavicular block positioning with
needle position medial to the pectoral branch of the thoracoacromial artery,
reaches the medial and lateral pectoral nerves. The lateral Pecs I, below the lat-
eral third of the clavicle at the level of the third rib with needle position lateral to
the pectoral branch of the thoracoacromial artery, additionally spreads to the
axilla and reaches the intercostobrachial nerve. The deep Pecs II injection
spreads to the lateral cutaneous part of the III–VI intercostal nerves and
reaches the long thoracic nerve. The variability of the Pecs anesthetic blockades
is driven by the selected Pecs I approach as only the lateral approach stains the
intercostobrachial nerve. The pectoral branch of the thoracoacromial artery can
serve as the landmark to differentiate the needle position of the medial and lat-
eral Pecs I block. Clin. Anat. 32:421–429, 2019. © 2019 Wiley Periodicals, Inc.
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INTRODUCTION

Breast surgery can result in significant postopera-
tive pain, even for minor procedures (Klein et al.,
2000). Hence a number of regional anesthesia tech-
niques such as paravertebral, thoracic epidural, and
peripheral anesthetic nerve blockades have been
introduced (Doss et al., 2001; Kolawole et al., 2006;
Moller et al., 2007). However, many anesthesiologists
do not feel comfortable using such techniques as
demonstrated by Dualé et al. (2015) in their French
nationwide study. The ultrasound-guided pectoral
nerve blocks type I (Pecs I) and II (Pecs II) are anes-
thetic fascial plane blocks for superficial surgery of
the anterolateral chest wall and have rapidly gained
popularity in breast surgery due to its relative simplic-
ity, safety and efficacy (Blanco, 2011; Blanco et al.,
2012; Versyck et al., 2017b).

The Pecs I anesthetic blockade aims to inject local
anesthetic between the pectoralis major (Pma) and
minor (Pmi) in order to block the pectoral nerves in
the interpectoral plane between the clavipectoral fas-
cia and the deep layer of the pectoral fascia. Indica-
tions for this technique include esthetic breast
surgery such as breast expanders and breast implants
as well as the implantation of devices such as port-a-
caths or pacemakers (Versyck et al., 2017b).

Blanco (2011) initially described the Pecs I block
by placing an ultrasound (US) probe similarly to the
position of an infraclavicular brachial plexus block.
Pérez et al. (2013) described a different approach.
They positioned the US probe below the lateral third
of the clavicle, transverse to the axis of the body,
identifying the pectoral muscles of interest and the
pectoral branch of the thoracoacromial artery. In this
article, we will refer to the first technique as a medial
approach and the latter one as a lateral approach of
the Pecs I block. Medial and lateral refers to the injec-
tion site in respect to the pectoral branch of the thora-
coacromial artery.

The Pecs II block is a lateral Pecs I block completed
with an additional deep injection between the Pmi and
serratus anterior (SA) in order to further anesthetize
at least the intercostobrachial, the lateral cutaneous
part of the III–VI intercostal nerves and the long tho-
racic nerve (Blanco et al., 2012). The Pecs II block is
used for providing pain relief in more extensive breast
surgery including mastectomy and axillary clearance
(Versyck et al., 2017b). Blanco et al. (2012) described
the Pecs II block as a modification of the Pecs I block.
The block is performed similar as the lateral approach
of the Pecs I block and the needle is further advanced
to perform the deep injection between the Pmi and
SA. The Pecs anesthetic blockades have become com-
mon techniques in clinical practice and the Pecs II
block has been subject to multiple trials evaluating its

clinical impact (Bashandy and Abbas, 2015; Kulhari
et al., 2016; Versyck et al., 2017a).

Despite the clear anatomical demarcations
depicted at the introduction, their clinical outcome is
more variable than would be expected. Limited
research has been performed to understand the
spread of injectate for the different techniques (Pecs I
lateral, Pecs I medial, and the deep injection for Pecs
II) and hence their underlying mechanisms. There-
fore, it is often challenging to interpret the results,
including the variability of effect and associated ratio-
nale, of the different Pecs anesthetic blockades’ trails,
in particular for different types of surgery.

The goal of this study is to enhance our anatomical
understanding of the medial and lateral Pecs I block
and the deep injection of the Pecs II block by evaluating
the contribution of each injection separately. We first
performed an in-vivo study of the anesthetic blockades
by recording the landmark locations of needle injection
site and ultrasound probe positioning as well as the cor-
responding ultrasound images. Next, we repeated this
ex vivo and complemented with magnetic resonance
imaging (MRI), constructed anatomical planes based on
cryosections and histology to assess the dye spread
and nerve staining in undisturbed anatomy.

MATERIALS AND METHODS

After written informed consent, a set of photos and
US images was obtained from one healthy volunteer
without comorbidities affecting the pectoral region
(male, aged 30 years, 25.4 kg/m2 BMI). The left and
right pectoral regions were examined using an 8- to
15-MHz linear array transducer (GE LogiqE, GE Health-
care, Little Chalfont, United Kingdom). For both pectoral
regions, the two-dimensional position and angulation of
the US probe were recorded in order to correlate the
in vivo US images with the images obtained from the
cadavers. We obtained corresponding cryosections from
the library of the University of Groningen.

Two fresh frozen cadavers (specimen A: female,
age at death 101 years, 20.8 kg/m2 and specimen B:
female, age at death 76 years, 26.5 kg/m2) were
used to create correlations of reconstructed anatomi-
cal planes, histology, US and MRI for the different
techniques (Pecs I lateral, Pecs I medial and the deep
injection for Pecs II). The complete thoraxes with
both upper extremities were derived from bodies that
entered through the Dutch nationwide donation pro-
gram. From these persons written informed consent
was obtained during life that allowed the use of their
entire bodies for educational and research purposes.
Selection criteria were based upon availability, sex
(female), BMI < 30 kg/m2 and absence of thoracic
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abnormalities identified upon inspection or documen-
ted in medical records.

To evaluate the spread, we used 40 ml of a mixture
containing 4 ml of methylene blue 10 mg/ml, 32 ml of
levobupivacaine 0.25%, and 4 ml of contrast dye
(Gadobutrol) 1.0 mmol/ml.

For the US evaluation we used MyLab Five Esaote,
linear transducer LA 523 (Specimen A, both Pecs I
anesthetic blockades) and GE LogiqE, GE Healthcare,
Little Chalfont, United Kingdom (Specimen B, deep
Pecs II injection) with an Echoplex 22G 50mm needle
(Vygon SA, France).

The methylene blue mixture was injected at a rate
of 5 ml/10 s.

Medial Pecs I Approach

The US probe is positioned in a sagittal orientation at
the distal clavicle, medial to the coracoid process. This
position is similar to the sagittal approach of the infra-
clavicular block. After identification of the axillary artery
and vein, the probe is positioned more caudally toward

the level of rib (r) 2–3 (Fig. 1a). In the corresponding
US image, the Pma and Pmi, pleura and r2-3 (Fig. 1b,
in vivo with corresponding cryosection 1c) are shown.

Subsequently, under ultrasound guidance the nee-
dle is introduced in plane from cranial to caudal and
10 ml of the methylene blue mixture is injected
between the Pma and Pmi (Fig. 1d, ex vivo in speci-
men A with corresponding cryosection 1e).

Lateral Pecs I Approach

For the lateral Pecs I approach, the US probe is
positioned below the lateral third of the clavicle and at
the level of the third rib (Fig. 2d). The orientation of
the probe is almost parallel to the clavicle. In the cor-
responding US image, the Pma and Pmi, the third rib,
the pectoral branch of the thoracoacromial artery and
the pleura (Figs. 2e, in vivo and ex vivo) are shown.
Subsequently, under ultrasound guidance the needle
is introduced in plane from medial to lateral and 10 ml
of the methylene blue mixture is injected between the
Pma and Pmi.

Fig. 1. Sagittal cross section of the pectoral region following the medial Pecs I
approach. Ultrasound position (a) and ultrasound image (b) in vivo, with correspond-
ing cryosection (c). Ultrasound image with needle position (needle) and spread of
injectate (arrow heads) in Specimen A (d) with cryosection of Specimen A (e). Sc,
Subcutaneous fat tissue; Pma, Pectoralis major; Pmi, Pectoralis minor; IC, Intercostal
muscle. Orientation is in respect to the ultrasound images and the cryosections.
[Color figure can be viewed at wileyonlinelibrary.com]
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Deep Pecs II Injection

The US probe is positioned as for the lateral Pecs I
approach, but now also aimed at identifying the SA
(Fig. 2g). The corresponding US image shows Pma,
Pmi, SA, r3, r4, and the pleura (Figs. 2h, in vivo and
2i, ex vivo). The needle is introduced from medial to
lateral and 20 ml of the methylene blue mixture is
injected deep to the Pmi.

All procedures were completed after confirming
spread of the injected fluid in the interfascial planes on
the US image. We allowed 15 min for spread of the

fluid before MRI (Philips Ingenia, Eindhoven, The Neth-
erlands). A 3 Tesla, T1 dixon technique with an anterior
posterior coil was used and generated images at 1 mm
intervals by using multiplayer reconstruction. The
RadiAnt DICOM Viewer (Medixant, Poznan, Poland)
software was used to examine the MRI images.

After these procedures, the cadavers were deep fro-
zen at −30 �C for 48 h. As post-mortem manipulation
of tissue might affect the spread of injected fluid,
examination of undisturbed anatomy is mandatory, for
which cryosectioning is considered the method of
choice (Hogan, 1991). For both cadavers, the complete

Fig. 2. Ultrasound position (a,d,g), ultrasound image (b,e,h) and
cryosection (c,f,i) for the medial Pecs I approach (a,b,c), the lateral Pecs I approach
(d,e,f) and the Deep injection of Pecs II (g,h,i). Sc, Subcutaneous fat tissue; Pma,
Pectoralis major; PbrTAA, Pectoral branch of thoracoacromial artery. Pmi, Pectoralis
minor; SA, Serratus anterior; IC, Intercostal muscle. [Color figure can be viewed at
wileyonlinelibrary.com]
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area from the clavicle to r7 with both arms was
removed en bloc and divided in hemithoraces. Each
hemithorax was embedded in carboxymethylcellulose
gel and frozen at −30 �C for 24 h and mounted into a
heavy-duty sledge cryomacrotome (CM3600 XP, Leica
BioSystems GmbH, Nussloch, Germany). Consecutive
axial cryosections of 26 μm were removed and the sur-
face of the remaining block was photographed at a res-
olution of 325 pixels/in. (Leika DFC450 C, Leica
Microsystems GmbH, Nussloch, Germany). In total,
1,100–1,500 images per hemithorax were collected.
Thereafter, the coronal and sagittal planes were recon-
structed using Enhanced Multiplanar-reformatting
Along Curves software (E-MAC Group, Department of
Information and Computing Sciences, University of
Utrecht, Utrecht, The Netherlands) and an Interactive
Image Sequence Viewer program (Groen et al., 2010).
In short, these programs allow the transformation of
the detailed cross-sectional anatomical photos during
the sectioning into any desired image. Hence, we can
match the location, angle and plane to match, e.g., MRI
and US images. Furthermore, it also allows us to run

movie-like animations of consecutive images in one
plane, whereas, at the same time, the level of the
section is shown as a moving line in the two other
planes.

Cryosections were collected at intervals of 2 mm
“on tape” (Scotch 356, 3M, Thief River Falls, MN) as
described earlier by Bleys et al. (1996). These histo-
logical sections were stained according to a Mallory
Cason procedure (MC5, pH 2, 30 s).

Two investigators (B.V. and G.G.) independently
assessed the images (reconstructions, MRI, histology,
US imaging) to measure the spread of injectate and
to confirm or reject the methylene blue staining of the
investigated nerves: the medial and lateral pectoral,
the intercostobrachial, the lateral cutaneous part of
the III–VI intercostal and the long thoracic nerves.

RESULTS

For both Pecs I approaches and the deep Pecs II
injection, Figures 1 and 2 provide a correlation of the
US probe positioning, the corresponding US images

Fig. 3. Cryosection with blue dye staining (a,d,g), MRI imaging (b,e,h) and his-
tology (c,f,i) for the medial Pecs I approach (a,b,c), the lateral Pecs I approach (d,e,f)
and the Deep injection of Pecs II (g,h,i). Sc, Subcutaneous fat tissue; Pma, Pectoralis
major; nnPect, Pectoralis nerves; Pmi, Pectoralis minor; SA, Serratus anterior; CB,
Coracobrachialis; IC, Intercostal muscle; ICBN, Intercostobrachial nerve; LTN, Long
thoracic nerve. [Color figure can be viewed at wileyonlinelibrary.com]
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and the matching reconstructed anatomical planes
with the structures of interest marked. Figure 3 shows
the dye spread in corresponding transverse cryosec-
tions (surface photographs and histology) and MRI.

Medial Pecs I

For the medial Pecs I approach we observed a max-
imal craniocaudal spread in the interpectoral plane
from the coracoid attachment of the Pmi toward the
caudal third of the Pma, in this case about 80 mm.
The maximal mediolateral spread in the interpectoral
plane was about 90 mm from the medial attachment
of the Pma almost reaching the coracobrachialis mus-
cle (Figs. 3a–c). There was no spread dorsal to the
Pmi. In the medial Pecs I approach, the injected stain
reached the lateral and medial pectoral nerves. No
other investigated nerves were surrounded by the
stain (Table 1).

Lateral Pecs I

For the lateral Pecs I approach we observed a cra-
niocaudal spread of 83 mm (frontal/sagittal axis) cau-
dal of the injection point surrounding the lateral
caudal half of the pectoral part of the Pma up to the
anterior and lateral cutis with a maximal mediolateral
spread of 38 mm (transverse axis) at the level of r4
(Figs. 3d–f). This mediolateral spread encompasses
the total subcutaneous fat area between the thoracic
cage and the cutis (Fig. 4). In the lateral approach the

stain reached the lateral and medial pectoral nerves
as well as the intercostobrachial nerve. No other
investigated nerves were surrounded by the stain
(Table 1).

Deep Pecs II Injection

For the deep Pecs II injection, we observed a
spread in horizontal plane from the posterior axillary
line to beyond the anterior axillary line. The maximal
mediolateral spread was 70 mm in the horizontal
plane. The maximal craniocaudal spread was 60 mm
and reached from r3-7. (Figs. 3g–i and 5). The
injected stain reached the lateral cutaneous part of
the III–VI intercostal nerves and the long thoracic
nerve (Table 1).

DISCUSSION

In this study, a correlation of in vivo and ex vivo
reconstructed anatomical planes and histology with
MRI and US is provided in order to facilitate the
understanding of the Pecs I and II anesthetic block-
ades and to assess the spread of local anesthetic for
each injection—medial Pecs I, lateral Pecs I and the
deep injection of the Pecs II anesthetic blockade—
separately. Our results indicate that the injection site
and needle orientation determine which nerves are
reached. The medial approach of the Pecs I anesthetic
blockade, similar to the sagittal infraclavicular block
positioning with needle position medial to the pectoral

Fig. 4. Coronal view of lateral Pecs I showing the
spread of injectate between Pma and Pmi. Pma, Pectora-
lis major; Pmi, Pectoralis minor; SA, Serratus anterior;
IC, Intercostal muscle. [Color figure can be viewed at
wileyonlinelibrary.com]

TABLE 1. Overview of the studied nerves who are
stained (+) or not stained (−) for each of the three
approaches (medial Pecs I, Lateral Pecs I, and
Deep injection for Pecs II)

Pecs I
medial

approach

Pecs I
lateral

approach

Additional
injection
for Pecs II

Lateral pectoral
nerve

+ + −

Medial pectoral
nerve

+ + −

Intercostobrachial
nerve

− + −

Lateral cutaneous
part of
intercostal
nerve III

− − +

Lateral cutaneous
part of
intercostal
nerve IV

− − +

Lateral cutaneous
part of
intercostal
nerve V

− − +

Lateral cutaneous
part of
intercostal
nerve VI

− − +

Long thoracic
nerve

− − +
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branch of the thoracoacromial artery, reaches the
medial and lateral pectoral nerves. The lateral
approach of the Pecs I anesthetic blockade, below the
lateral third of the clavicle at the level of the third rib
with needle position lateral to the pectoral branch of
the thoracoacromial artery, spreads to the axilla and
additionally reaches the intercostobrachial nerve. The
deep Pecs II injection spreads to the lateral cutaneous
part of the III–VI intercostal nerves and reaches the
long thoracic nerve.

Little research has been performed regarding the
Pecs I anesthetic blockade and the deep Pecs II injec-
tion as standalone regional anesthesia techniques
(Versyck et al., 2017b). This might be due to the lim-
ited time between the introduction of the Pecs I and
Pecs II anesthetic blockades. According to Blanco et al.
(2012) the Pecs II technique consists of the lateral

Pecs I anesthetic blockade with the deep Pecs II injec-
tion to block at least the pectoral nerves, the intercos-
tobrachial nerve, the lateral cutaneous part of the III–
VI intercostal nerves and the long thoracic nerve.
Given the more extensive spread of the Pecs II anes-
thetic blockade to the nerves of interest for many com-
mon types of chest wall surgery and the favorable
results (Bashandy and Abbas, 2015; Kulhari et al.,
2016; Versyck et al., 2017a), the individual contribu-
tion of Pecs I anesthetic blockade faded to the back-
ground. However, in a letter to the editor, Pérez et al.
(2015) mentioned that local anesthetic injected
between the pectoral muscles achieves spreading
between the clavipectoral fascia and the deep layer of
the pectoral fascia toward the axilla because the major
and minor pectoral muscles are part of the anterior
axillary wall, thus effectively blocking the axilla.

Fig. 5. Mixed axial and sagittal cross-section with horizontal and vertical spread of
the injected blue dye of the deep Pecs II injection. (a) Axial cross-section as in C;
arrow points to the location of the sagittal cross-section depicted in B. (b) Sagittal
cross-section as in C; arrow points to the location of the axial cross-section depicted
in A. (c) Combined reconstruction showing both axial and sagittal cross-sections.
[Color figure can be viewed at wileyonlinelibrary.com]
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Based on the results presented, we argue that the
medial and lateral approaches of Pecs I anesthetic
blockade are two different regional anesthesia tech-
niques, each with their own indications for common
types of surgery.

The medial Pecs I anesthetic blockade spreads
throughout the medial part of the interpectoral fascia.
Hence, this technique can reach the medial and lateral
pectoral nerves as mentioned in the original descrip-
tion (Blanco, 2011). Therefore, this approach is indi-
cated for minor breast surgery when medial and
lateral pectoral nerves are to be blocked such as
implantation of devices (e.g., port-a-caths and pace-
makers) and minor esthetic breast surgery
(e.g., breast augmentation and breast expanders).
The pectoral nerves are motor nerves, so the analge-
sic effect is based on the block’s muscle relaxation,
which reduces the pain due to muscle stretch.

The lateral Pecs I anesthetic blockade spreads in
the lateral part of the interpectoral fascia and toward
the axilla. In the interpectoral fascia, this technique
stains the medial and lateral pectoral nerves. The
injectate of the lateral Pecs I anesthetic blockade
spreads through the clavipectoral fascia via the sus-
pensory ligament of the axilla (Gerdy’s ligament) to
the axillary fascia. This lateral spread allows reaching
the intercostobrachial nerve. Hence, we advise to use
the lateral approach for the same indications as the
medial approach as well as for surgery of the axilla.

We hypothesize that optimal staining of the inter-
costobrachial nerve is challenging with 10 ml due to
the lipophilic properties of local anesthetics and the
considerable volume of fat tissue surrounding this
nerve in the axilla. We further hypothesize that this
could be achieved by using a lateral Pecs I block with
20 ml of local anesthetic. Furthermore, 20 ml could
enhance the effect and duration of the intercostobra-
chial nerve analgesia.

Magnetic Resonance Imaging, cryosections and
histology show that the deep Pecs II injection does
not reach the axilla. It stains the lateral cutaneous
part of the III–VI intercostal nerves and reaches the
long thoracic nerve. These results are consistent with
outcomes of a cadaveric study performed by Kikuchi
et al. (2016). Our results show that to successfully
reach the lateral cutaneous part of the III–VI inter-
costal nerves and the long thoracic nerve, it is advised
that the Pecs II injection is performed near the inter-
costal muscles. This can be achieved by performing
the block slightly more medial at the level where only
the Pmi—and not the SA—overlays the intercostal
muscles. Considering that the deep Pecs II injection
anesthetizes the lateral thoracic wall from T3 to at least
T6, it can be used either as stand-alone technique or
in combination with other anesthetic blockades for
surgery involving this area such as mastectomies or
thoracic drains.

Our findings should be interpreted in the context of
study limitations. A first limitation is the use of a sin-
gle volunteer for recording photos and US images,
one cadaver for undyed cryosections and two injected
cadavers to develop the digitized cryosections. Sec-
ondly, we performed a post-mortem examination of

tissue. This cannot mimic the injection environment
of a living human, which includes blood circulation,
and in vivo elasticity of structures.

However, cryomacrotomy is the gold standard for
examining undisturbed topography of nerve struc-
tures in cadavers and our cryomacrotomy examina-
tion is correlated with in vivo US images and ex vivo
MRI images. The MRI and US imaging provide the
opportunity to correlate our results with in vivo and
ex vivo imaging of other studies, e.g., Blanco et al.
(2012) and Bashandi et al. (2015).

Further research is needed to compare the clinical
effect of both Pecs I block approaches and the deep
injection of the Pecs II via well-designed randomized
controlled trials.

CONCLUSIONS

The variability of the Pecs anesthetic blockades is
driven by the selected Pecs I approach as only the lat-
eral Pecs I approach stains the intercostobrachial
nerve. The pectoral branch of the thoracoacromial
artery can serve as the landmark to differentiate
the needle position of the medial and lateral Pecs I
block.

ACKNOWLEDGMENTS

First and foremost, the authors wish to thank the
persons who donated their bodies to the Dutch
nationwide donation program, without which this
study would not have been possible. The authors are
grateful for the support of Tresja Bredewoud (perfor-
mance of cryosections and histology), Jan-Willem de
Groot (supervision of the cryosections and histology),
Simon Plomp (selection and preparation of the
cadavers) and Niels Blanken (support in performance
of MRI). We also thank GE Healthcare and in particu-
lar Dominique Collas in providing us with a GE LogiqE
ultrasound machine.

REFERENCES

Bashandy GMN, Abbas DN. 2015. Pectoral nerves I and II blocks in
multimodal analgesia for breast cancer surgery: A randomized
clinical trial. Reg Anesth Pain Med 40:68–74.

Blanco R. 2011. The ‘pecs block’: a novel technique for
providing analgesia after breast surgery. Anaesthesia 66:
847–848.

Blanco R, Fajardo M, Maldonado TP. 2012. Ultrasound description of
Pecs II (modified Pecs I): A novel approach to breast surgery. Rev
Esp Anestesiol Reanim 59:470–475.

Bleys RL, Groen GJ, Hommersom RF. 1996. Neural connections in
and around the cavernous sinus in rat, with special reference to
cerebrovascular innervation. J Comp Neurol 369:277–291.

Doss NW, Ipe J, Crimi T, Rajpal S, Cohen S, Fogler RJ, Michael R,
Gintautas J. 2001. Continuous thoracic epidural anesthesia with
0.2% ropivacaine versus general anesthesia for perioperative
management of modified radical mastectomy. Anesth Analg 92:
1552–1557.

Dualé C, Gayraud G, Taheri H, Bastien O, Schoeffler P. 2015. A French
nationwide survey on anesthesiologist-perceived barriers to the
use of epidural and paravertebral block in thoracic surgery.
J Cardiothorac Vasc Anesth 29:942–949.

428 Versyck et al.



Groen GJ, Krediet AC, Moayeri N, Bruhn J, van Geffen GJ. 2010. Bra-
chial plexus sonoanatomy explained by multiplanar reformatting
of digitized anatomy. Eur J Pain Suppl 4:303–311.

Hogan QH. 1991. Lumbar epidural anatomy. A new look by cryomi-
crotome section. Anesthesiology 75:767–775.

Kikuchi M, Takaki S, Nomura T, Goto T. 2016. Difference in the spread
of injectate between ultrasound guided pectoral nerve block I and
II. A cadaver study. Masui 65:314–317.

Klein SM, Bergh A, Steele SM, Georgiade GS, Greengrass RA. 2000.
Thoracic paravertebral block for breast surgery. Anesth Analg 90:
1402–1405.

Kolawole IK, Adesina MD, Olaoye IO. 2006. Intercostal nerves block
for mastectomy in two patients with advanced breast malignancy.
J Natl Med Assoc 98:450.

Kulhari S, Bharti N, Bala I, Arora S, Singh G. 2016. Efficacy of pectoral
nerve block versus thoracic paravertebral block for postoperative

analgesia after radical mastectomy: a randomized controlled trial.
Br J Anaesth 117:382–386.

Moller JF, Nikolajsen L, Rodt SA, Ronning H, Carlsson PS. 2007. Tho-
racic paravertebral block for breast cancer surgery: a randomized
double-blind study. Anesth Analg 105:1848–1851.

Pérez MF, Miguel JG, de la Torre PA. 2013. A new approach to pector-
alis block. Anaesthesia 68:430–430.

Pérez MF, Duany O, de la Torre PA. 2015. Redefining PECS blocks
for postmastectomy analgesia. Reg Anesth Pain Med 40:
729–730.

Versyck B, van Geffen G-J, Van Houwe P. 2017a. Prospective double
blind randomized placebo-controlled clinical trial of the pectoral
nerves (Pecs) block type II. J Clin Anesth 40:46–50.

Versyck B, Houwe PV, van Geffen GJ, van de Velde M, Slappendel R.
2017b. A qualitative systematic review of the pectoral nerves
block type I and II. Acta Anaesthesiol Belg 68:49–62.

Cryomicrotomy and MRI for Pecs Blocks Evaluation 429


	 The Pecs Anesthetic Blockade: A Correlation between Magnetic Resonance Imaging, Ultrasound Imaging, Reconstructed Cross-Se...
	INTRODUCTION
	MATERIALS AND METHODS
	Medial Pecs I Approach
	Lateral Pecs I Approach
	Deep Pecs II Injection

	RESULTS
	Medial Pecs I
	Lateral Pecs I
	Deep Pecs II Injection

	DISCUSSION
	CONCLUSIONS
	Acknowledgments
	References


