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БЛОКАДЫ НЕРВОВ ГРУДНОЙ СТЕНКИ
Блокады грудной клетки являются простым и эффективным методом ле-

чения боли, характеризуются низким риском развития побочных эффектов и
осложнений. Они требуют несколько точек размещения иглы и частой ориен-
тации иглы для просмотра необходимой локализации. При этих типах бло-
кад местный анестетик достигает нервов из интерфасциального пространства.
Благодаря поверхностному расположению данных пространств мы можем
использовать высокочастотные ультразвуковые датчики с высоким разреше-
нием. Число точек приложения местных анестетиков постоянно увеличивает-
ся, что является шагом к открытию нового поколения блокад основанных на
ультразвуковом контроле. Предстоящие проспективное рандомизированное
и контролируемые клинические испытания могут клинически доказать их эф-
фективность в торакальной хирургии.

Блокады грудной клетки: PECS I, PECS II и межлестничная блокада вы-
полняются с помощью ультразвукового исследования при операциях на гру-
ди, множественных переломах ребер и других процедурах на грудной клетке.
В данной работе описаны методы и блок анатомии. Кроме того, обсуждают-
ся показания, осложнения и будущие перспективы блоков.

Ключевые слова: торакальная хирургия, региональная анестезия, PECS I,
PECS II блокада, послеоперационное лечение болевого синдрома.
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Regional anaesthesia allows effective blocks to be performed not only to the limbs,
but also to the thoracic wall nerves. The progress that has been made in this discipline
over the last decade has been possible thanks to the widespread availability of ultrasono-
graphy, which has lead to a renaissance in regional anaesthesia. Regional techniques have
evolved to make anaesthesia increasingly effective. The history of anaesthesia is full of
cases when the modification of one small detail of a technique — an anatomical point or
the angle of placing the needle — allowed the author to give his name to the approach.
The pectoral block has a different genesis.

In 2011 Rafael Blanco proposed a block that has no analogy with the other approaches
(R. Blanco, 2011). It is only similar to the transversus abdominis plane block (TAP block),
where the local anaesthetic is placed into the interfascial plane between an internal ob-
lique muscle and a transverse abdominal muscle (A. Kumar, 2015). In an article pub-
lished in the 2011 edition of Anesthesia the author described an easy alternative to the
thoracic epidural anaesthesia and thoracic paravertebral blockade in the post-operative
pain management after breast surgery.

Breast cancer is the most common cancer among women. In the United States it affects one
in eigtht of the female population. Effective pain control ia a major a challenge (R. Blanco et
al., 2013; B. Fox, 2015). An increasing number of surgeries are being performed as a day proce-
dures, making thoracic epidural anaesthesia or paravertebral blockade inadequate for these
opperations. Moreover, the side effects of these blocks could exceed the advantages. To solve
this problem, the PECS blocks were introduced (R. Blanco et al., 2012 ; R. Sedra, 2015).

A PECS block derives its name from the word “pectoral” — the local anaesthestic is
deposited in the fascial plane between the pectoral minor and major muscles. In Blanco’s
study, the blockade was performed in approximately 50 patients, who required only min-
imal post-operative analgesia — a regular administration of paracetamol and dexketo-
profen (R. Blanco, 2011). The block is useful for recontructive breast cancer surgery or
subpectoral prothesis. It is performed with a linear ultrasound probe placed in a position
similar to that used to the infraclavicular plexus block. The needle is inserted on the ce-
phaled side of the probe just beneath the clavicle (M. Saleem, V. Irvine). First, the pecto-
ral major muscle is identified. Then, between both pectoral muscles, the pectoral branch
of thoraco-acromial artery is localised with a colour Doppler. The lateral pectoral nerve
is located adjacent to the thoraco-acromial artery. The medial pectoral nerve is situated
in the same interfascial space. In Blanco’s study 50 ml of the local anaesthetic (LA)
0.25 % bupivacaine — was injected. In subsequent publications, the LA amount was lim-
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ited to 10–20 ml. The location was suitable to leave a catheter and perform a continuous
analgesia using 0,25 % bupivacaine 5ml/h during for 7 days. Most of the patients with
continuous analgesia did not require any opioids.

In 2012 Blanco described a modification to the PECS bloc, which was named the PECS
II block (R. Blanco et al., 2012). He analysed the anatomy of the breast innerviation,
which was essential for the use of ultrasonography. This modification was intended to
extend analgesia to the axilla, which provides a better pain control after vast revisions,
tumorectomies, mastectomies and sentinel node dissection (Abrahams et al., 2016; R. Se-
dra, 2015). To perform a PECS II block two needle approaches are needed. The first
approach is a PECS I blockade with the insertion of 10 ml of the LA. The second punc-
ture injects 20 ml of local anaesthetic between pectoral minor muscle and serratus mus-
cle. This enables reaching so called “axillary door” and blocks the long thoracic nerve
and I and II intercostal nerves (R. Blanco et al. ; 2012). This approach also blocks the
lateral branches of the intercostal nerves, which exit at the level of the mid-axillary line
to innervate the mammary gland and the skin from T2 to T6.

Anatomy

The pectoral muscles are mainly innervated by the lateral and medial pectoral nerves,
which arise from the brachial plexus (R. Blanco et al., 2012). The lateral pectoral nerve
arises from C5, C6 and C7 and is separated from the lateral cord of brachial plexus. It
runs between the major and minor pectoral muscles in close proximity to the pectoral
branch to the thoracoacromial artery. It innervates two-thirds of the pectoral major mus-
cle. Medial pectoral nerve arises from C8-T1 and is separated from the medial cord of
brachial plexus, running under pectoral minor muscle piercing it and the clavipectoral
fascia and innervates the lower third of pectoral major muscle. It is possible that the me-
dial pectoral nerve runs along the lateral border of the pectoral minor muscle.

A second group of nerves are the thoracic intercostal nerves from T2 to T6 (H. Ueshima
et al., 2016), which run in a plane between the intercostal nerves to the sternum. The
anterior divisions of these nerves pierce through the intercostal muscles, intercostal mem-
brane and pectoral major muscle crossing the internal mammary artery and supply the
medial side of breast. Lateral branches of intercostal nerves pierce intercostal muscles
and the serratus anterior muscle in the mid-axillary line, giving off anterior and posteri-
or terminal branches. The lateral branch of the intercostal nerve T2 continues as an in-
tercostobrachial nerve to the axillary area.

A third group of nerves are the long thoracic and thoracodorsal nerves. The long tho-
racic nerve arises from C5-C7, enters the axilla runs along the serratus anterior muscle.
Once damaged during the radical mastectomy or axillary clearance, a winging scapula
can be produced, especially when the arm is lifted forward. Damage to the long thoracic
nerve has also been described during the plexus brachialis blockade from the intersca-
lene approach, when the needle was inserted through the middle scalene muscle.

The thoracodorsal nerve is a branch of the posterior trunk of the brachial plexus. It
runs along the thoracodorsal artery and innervates the latissimus dorsi muscle (the pos-
terior axilla wall). The nerve lies very deep and can be damaged during the breast recon-
struction using serratus anterior flaps.

The clavipectoral fascia lies on the anterior surface of pectoral minor nerve and on
the lateral border of the muscle converts to Gerdy ligament (the suspensory ligament of
axilla). It enables maintaining the concave shape of the axilla.

Sonoanatomy and block technique

PECS I block

The patient is positioned supine with the arm put on the side or abducted and exter-
nally rotated. Blanco described an approach when the probe is located at the level of the
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coracoid process. Perez has modified the probe placement to the lateral one-third of the
clavicle (M. F. Perez et al., 2013). The needle is inserted medial-to-lateral in the “in-plane”
position to minimize the possibility of the bone or vascular structure damage. The fol-
lowing structures must be identified: subcutaneous tissue, pectoral major muscle, pecto-
ral minor muscle, axillary artery, axillary vein and pleura (E. D. Bolin et al., 2015). Be-
tween both pectoral muscles there is the thoracoacromial artery and the lateral pectoral
nerve. 10–20 ml of 0.125–0.25 % bupivacaine or ropivacaine is injected. This block does
not affect the anterior branches of the intercostal nerves (Fig. 1).

PECS II block

The initial part is similar to a PEC 1 block (Abhijit S. Nair et al., 2015). Then the
probe is moved laterally and distally until the third rib (J. S. Kim et al., 2016) and the
lateral border of the pectoral minor muscle are identified. On the third rib, continuation
of the Gerdy ligament is visualized along with serratus anterior muscle, which lays be-
neath the ligament and covers the ribs (E. D. Bolin et al., 2015). The parietal pleura is
located at the depth of serratus muscle between the ribs. The needle is inserted “in-plane”,
medially to laterally and 20 ml of long lasting local anaesthetic is administrated. During
the withdrawal of the needle additional 10 ml of local anaesthetic can be injected into
the interfascial plane between two pectoral muscles. Thanks to this method, the long tho-
racic nerve, thoracodorsal nerve and intercostal nerves II–IV are blocked. In the PECS
II block the LA spreads along the chest wall until the level of T8 (Fig. 2).

Serratus Plane Block

A serratus plane block provides an exact analgesia of the thoracic wall by blocking
the lateral branches of intercostal nerves (M. P. Sebastian 2014; H. Otake, 2015; J. S.
Kim et al., 2016,) . The blockade is performed in the supine position. We visualize the V
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Fig. 1. PECS I block. The plane between pectoral muscles is visible. The tip of needle
is so deep into pectoral minor muscle and should be remove some milimetres. LA injec-
tion should be given exactly into plane between pectoral muscles. Arrow 1 — fascial plane
between pectoral muscles
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rib at the mid-axillary line, latissimus dorsi muscle (more superficially and laterally), teres
major muscle (above) and serratus anterior muscle. The needle should be inserted to a
depth of about 2 cm . The local anaesthetic is injected into the interfascial plane above
the serratus muscle or beneath this muscle. According to Blanco placing the LA above
the muscle provides a faster sensory blockade of the hemi thorax(R. Blanco et al., 2013).
The thoracodorsal artery can serve as a landmark to identify the localization. Superficial
placement of LA is one of the advantages of this technique(P. A.-de la Torre et al., 2015;
S. Tighe et al., 2013) (Fig. 3).

Practical Use

A PECS I block can be an effective method for postoperative analgesia for mas-
tectomies, breast augmentation, breast reconstruction, CRTD implantation (Fujiwara
et al., 2014), or vascular port implantation. PECS II indications are similar to a
PEC I’s plus mastectomy with axillary clearance, sentinel node dissection and anteri-
or thoracotomy.

A serratus-plane block is useful as an additional analgesia in breast surgery, multiple
rib fractures (N. P. Kunhabdulla et al., 2014) (Fig.  4) and breast reconstructive surger-
ies involving the latissimus dorsi muscle (Abhijit S. Nair et al., 2015). It is also used as
anterolateral chest chronic pain treatment (Fujiwara S. et al., 2015) after radiotherapy
and minimal invasive cardiac surgeries (MIDCAB — minimal invasive direct coronary
artery by-pass) .

Initially, few cases of opioid reduction in these blocks were published. In 2015 G. M.
Bashandy (G. M. Bashandy et al., 2015) with colleagues published a PEC II prospective
randomized trial, in which 120 patients underwent a modified unilateral radical mastec-
tomy. They were divided into two groups — with and without the block. In patients with
a PECS II block the opioid consumption was reduced during the first 12 hours after sur-

Fig. 2. PECS II block. The end-point of the nedle is between pectoral minor muscle
and serratus anterior muscle. Arrow 1 — fascial plane between two muscles. Arrow 2 —
the shift of the needle
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gery, there was a 50 % reduction of fentanyl use during the operation, a shorter stay in a
post-anaesthesia care unit and a generally shorter stay in the hospital.

S. S. Wahba compared thoracic paravertebral block (PVB) versus a PECS II block in the
radical mastectomies (S. S. Wahba et al., 2013). The PECS II block required lower opioid
consumption during the first 24 hours after the surgery. After the PECS II block also pain
intensity was also lower during the first 12 hours compared to PVB. The PONV was compa-
rable between the two groups. The authors suggest that a PECS II block can be an alterna-
tive to a paravertebral block. It is a safe, effective chest wall block method with fewer con-
traindications connected with antithrombotic therapy compared to epidural thoracic analge-
sia and, unlike PVB, PECS II also provides a contralateral sympathetic chain block.

In 2016, Abrahams published a review of several truncal block methods (M. Abra-
hams et al, 2016). It was noted that current publications recommend thoracic cage blocks
with an “A” grade of recommendation and Ib-III level of evidence.

All of the cited studies described these blockades as an intra- and postoperative analge-
sia, which was accompanied by general anaesthesia (A. Amir et al., 2016). There are only
few examples of using them as the only one method of anesthesia (H. Murata et al., 2015) .

Complications

Few complications of the block have been described (A. J. Louw, 2014). The thoraco-acro-
mial artery should be localized to avoid a vascular LA administration. In the PECS II block
the needle must be visualized to avoid pleura puncture. The chest wall blockades are performed
with a large volume of local anaesthetic, so the maximal doses should be followed, taking to
account the age and a general condition of the patient to prevent any toxic reactions.

Summary

Chest wall blockades are an easy and effective method of pain management, charac-
terized by a low risk of side effects and complications. They require a several points of
needle placement and a frequent needle orientation to view the desired localization. In
these types of blocks, the local anaesthetic reaches nerves from the interfascial plane.
Thanks to the superficial site of these spaces, high frequency ultrasound probes can be
used, which provides a better image resolution. An increasing number of new compart-
ments of local anaesthetic placement have been introduced, which is a step toward pre-
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Fig. 3. Sonoanatomy by Serratus Plane Block. The probe is placed in the middle
axillary line in the short axis. Arrows 1 — the plane between two muscles
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senting a new generation of blockades based on ultrasound guidance. Upcoming, pro-
spective, randomized and controlled trials may show a clinical evidence of their efficacy
in breast and chest wall surgeries.

Chest wall blockade: PECS I, PECS II and serratus-plane block are performed using
ultrasonography in breast perations, multiple rib fractures and other chest wall proce-
dures. In this paper, block techniques and the anatomy and sonoanatomy of the breast
area are described. Moreover, the indications, complications and future perspectives of
the blocks are discussed.
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