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Abstract

Background :Shoulder arthroscopy is the second most common minimally invasive
orthopedic procedure that involves the insertion of a small camera and instruments through
tiny incisions in the shoulder joint. Postoperative pain in the first 24 hours after shoulder
arthroscopy is commonly intense as the effects of anesthesia and nerve blocks wear off.
The pain is often sharp, aching, or throbbing, especially with any movement of the
shoulder, which leads to substantial utilization of opioids or nonsteroidal anti-inflammatory
drugs resulting in prolonged recovery periods, and an elevated susceptibility to bleeding
at the surgical site.

Aim: The aim of this review is to discuss the role of Pericapsular Nerve Group block versus
multimodal analgesia in postoperative pain relief and quality of recovery after shoulder
arthroscopy.

Conclusion :The shoulder PENG block aims to target the articular branches through a
single, ultrasound-guided injection into the fascial plane between the deltoid muscle and
the subscapularis tendon in the region of the coracoid process. By depositing local
anesthetic in this anatomical location, the block produces selective analgesia of the
shoulder without affecting the more proximal origins of the brachial plexus. Therefore,
PENG block may represent an important technique for postoperative pain relief and quality
of recovery after shoulder arthroscopy.
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Introduction

Shoulder arthroscopy is the second most common minimally invasive orthopedic procedure that involves
the insertion of a small camera and instruments through tiny incisions in the shoulder joint®,

Postoperative pain in the first 24 hours after shoulder arthroscopy is commonly intense as the effects of
anesthesia and nerve blocks wear off. The pain is often sharp, aching, or throbbing, especially with any movement
of the shoulder, which leads to substantial utilization of opioids or nonsteroidal anti-inflammatory drugs resulting
in prolonged recovery periods, and an elevated susceptibility to bleeding at the surgical site®.

Various multimodal analgesia methods have been developed to treat the pain following shoulder
arthroscopy, which is achieved by combining different analgesics that act by different mechanisms, such as
opioids, nonsteroidal anti-inflammatory drugs, and local anesthetics, resulting in additive or synergistic analgesia,
lower total doses of analgesics, and fewer side effects®.

Many regional anesthesia procedures provide pain relief during shoulder surgery. These techniques include
the interscalene brachial plexus block, suprascapular, and supraclavicular nerve blocks®.
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Researchers have extensively studied the pericapsular nerve group block in hip surgeries. However, it is a
new method used in shoulder surgeries®.

Postoperative Shoulder Pain

Shoulder arthroscopy is one of the most common procedures in orthopedic surgery. With the advances in
both surgical and anesthetic techniques, it is increasingly common for shoulder arthroscopy to be performed in
ambulatory major surgery units, allowing early patient discharge, faster postoperative recovery and a decrease in
costs related to hospital admission. However, the management of postoperative pain is a genuine challenge for the
surgical team, not only because of its impact upon the patient but also because it is known to influence the final
outcome of the procedure®,

Postoperative pain is categorized into two categories: acute pain and persistent pain. Acute pain occurs
immediately after post-surgery, while pain persists beyond 3 months after the injury is classified as chronic pain.
Acute and chronic pain may originate from cutaneous, deep somatic, or visceral tissues.

Acute pain serves as a beneficial function by signaling tissue injury and promoting immobility to facilitate
proper recovery. However, pain has several immediate adverse effects, including sleep disturbances,
cardiovascular adverse effects, elevated oxygen consumption, decreased bowel function, delayed mobility, and an
increased risk of thrombosis™®.

The pathophysiology of postoperative shoulder pain involves immediate pain resulting from surgical
damage, accompanied by an inflammatory response and the activation of an afferent neuronal barrage. It is a
composite of various adverse sensory, emotional, and cognitive changes triggered by surgical trauma,
accompanied by autonomic, endocrine-metabolic, physiological, and behavioral reactions®.

While pain diminishes in most patients during the initial days post-surgery, others exhibit a stable or
increasing pattern in pain and analgesic needs®.

Postoperative Pain Management

Postoperative pain control aims to reduce the negative consequences of acute post-surgical pain and help
the patient transition smoothly back to normal function. Various treatments exist for postoperative pain,
encompassing systemic analgesics, both opioid and non-opioid, and regional analgesic strategies, including
neuraxial and peripheral methods. The clinician can enhance the postoperative analgesic protocol for each
patient®,

Systemic Analgesic Methodologies

Commonly used medications for postoperative pain control include opioids, nonsteroidal anti-
inflammatory drugs, acetaminophen, steroids, gabapentin or pregabalin, IV ketamine, and IV lidocaine.
Intramuscular medications are discouraged. Oral administration of opioid medication is preferable over the

intravenous route?.

Gabapentin or pregabalin are recommended for administration preoperatively, especially in opioid-tolerant
patients, as they have been shown to reduce opioid requirements. Due to its extensive side effect profile, ketamine
is only for major surgeries in highly opioid-tolerant or opioid-intolerant patients.

Intraoperative IV lidocaine infusions have associations with a shorter duration of ileus and better analgesic
control compared to placebo?.

Regional Analgesic Methodologies

A local anesthetic with or without the addition of IV opioid medication is an option for a site-specific
regional anesthetic injection. An anesthesiologist typically performs these techniques under ultrasound guidance.

Long-acting local anesthetics encompass liposomal bupivacaine for single-dose local infiltration at the
surgical site. This formulation seeks to maintain safe therapeutic concentrations of bupivacaine for up to 72 hours
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post-administration, facilitating extended analgesia, and enabling early hospital departure and use of these
techniques may even reduce morbidity and mortality™D.

The predominant regional anesthetic intervention for this anatomical site is the Pericapsular Nerve Group
block. This procedure is a novel, ultrasound-guided regional anesthesia technique, primarily indicated for hip
fracture analgesia and major hip arthroplasty?.

Role of Ultrasound in Regional Analgesia

The sound spectrum is a representation of a sound signal in terms of the amount of vibration at each
individual frequency. The sound spectrum is categorized into three segments: audible noises, which are detectable
by the human ear and range from 20 hertz to 20,000 hertz; infrasound; and ultrasound 3.

A sound wave is transmitted through liquids as a longitudinal wave, in which the movements of particles
in a medium are parallel to the direction of propagation of the sound wave (Shriki, 2014). Sound waves transmit
their energy mechanically, through pressure variations on the particles. Regions of high pressure and density are
called compressions while regions of low pressure and density are called rarefactions 4,

The frequency of the sound waves used in medical ultrasound is in the range of millions of cycles per
second. Ultrasound guidance helps regional anesthetic techniques by allowing visualization of anatomical
structures and improving the accuracy of local anesthetic injection.

The Pericapsular Nerve Group Block

While the interscalene brachial plexus block has long been considered the gold standard for postoperative
shoulder analgesia, its use is frequently limited by well-recognized adverse effects, most notably phrenic nerve
palsy and hemi diaphragmatic dysfunction. These limitations have become increasingly important in clinical
practice, particularly among patients with compromised pulmonary reserve, obesity, obstructive sleep apnea, or
preexisting respiratory disease).

As perioperative medicine shifts toward safer, motor-sparing, diaphragm-sparing alternatives, regional
anesthesia techniques such as the PENG block have attracted growing attention.

The concept of the Pericapsular Nerve Group block was initially introduced for hip analgesia Casas Reza
et al. @, but more recently, its principles have been adapted to the shoulder region'®. The theoretical foundation
of using a PENG-type block for the shoulder lies in the detailed understanding of the glenohumeral joint’s sensory
innervation and the articular branches involved in shoulder pain 417,

The shoulder joint receives contributions from several major nerves. The suprascapular nerve, arising from
the upper trunk of the brachial plexus, provides the majority of the sensory supply to the posterior capsule and
plays a key role in transmitting pain from arthroscopic manipulation of the supraspinatus and infraspinatus
regions.

The axillary nerve, which courses near the surgical field during arthroscopic procedures, innervates the
anterior, anteroinferior, and posteroinferior aspects of the joint capsule and often contributes to the pain associated
with rotator cuff tears or capsular traction.

The lateral pectoral nerve supplies the anterosuperior capsule and is involved particularly in procedures
affecting the biceps tendon or subscapularis. Together, these articular branches form the primary pain pathways
involved in postoperative discomfort after shoulder arthroscopy®.

The shoulder PENG block aims to target these articular branches through a single, ultrasound-guided
injection into the fascial plane between the deltoid muscle and the subscapularis tendon in the region of the
coracoid process. This plane serves as a conduit through which the sensory branches of the suprascapular, axillary,
and lateral pectoral nerves course toward the anterior and superior aspects of the glenohumeral joint. By depositing
local anesthetic in this anatomical location, the block produces selective analgesia of the shoulder without
affecting the more proximal origins of the brachial plexus®®.
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PENG Block Versus Multimodal Analgesia

Multimodal analgesia methods have been developed to treat the pain following shoulder arthroscopy by
combining different analgesics that act by different mechanisms. This method results in additive or synergistic
analgesia, lower total doses of analgesics, and fewer side effects®.

On the other hand, the PENG block is a regional analgesic technique that aims to provide selective
analgesia by targeting the articular sensory branches involved in shoulder pain. The PENG block is performed
under ultrasound guidance and focuses on the fascial plane between the deltoid muscle and the subscapularis
tendon®®,

The main advantage of multimodal analgesia is that it combines systemic medications and local anesthetics
to reduce pain from different pathways. However, it may still require the use of opioids or nonsteroidal anti-
inflammatory drugs, which may be associated with side effects and prolonged recovery®2%2D,

The main advantage of the PENG block is that it targets the primary pain pathways involved in
postoperative discomfort after shoulder arthroscopy. It may also provide a motor-sparing and diaphragm-sparing
alternative to interscalene brachial plexus block, especially in patients with compromised pulmonary reserve,
obesity, obstructive sleep apnea, or preexisting respiratory disease!®.

Quality of Recovery

Quality of recovery after shoulder arthroscopy is affected by the degree of postoperative pain, opioid
consumption, early mobility, sleep quality, emotional response, and patient satisfaction. Effective postoperative
pain management helps the patient transition smoothly back to normal function®??,

Regional anesthesia and multimodal analgesia both aim to improve postoperative recovery by reducing
pain intensity, decreasing analgesic requirements, and facilitating early discharge. The PENG block may improve
quality of recovery through selective analgesia of the shoulder without affecting the more proximal origins of the
brachial plexus@24.

Conclusion

Shoulder arthroscopy is one of the most common procedures in orthopedic surgery, and postoperative pain
management remains a genuine challenge for the surgical team. Postoperative pain in the first 24 hours after
shoulder arthroscopy is commonly intense and may lead to substantial utilization of opioids or nonsteroidal anti-
inflammatory drugs.

Various multimodal analgesia methods have been developed to treat the pain following shoulder
arthroscopy. These methods combine different analgesics that act by different mechanisms, resulting in additive
or synergistic analgesia, lower total doses of analgesics, and fewer side effects.

The Pericapsular Nerve Group block is a novel, ultrasound-guided regional anesthesia technique. The
shoulder PENG block aims to target the articular branches through a single injection into the fascial plane between
the deltoid muscle and the subscapularis tendon in the region of the coracoid process. By depositing local
anesthetic in this anatomical location, the block produces selective analgesia of the shoulder without affecting the
more proximal origins of the brachial plexus.

Therefore, PENG block may represent a promising regional analgesic technique for pain relief and
improvement of quality of recovery after shoulder arthroscopy, either as an alternative or as part of postoperative
pain management strategies.
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