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We report a case of postoperative pain relief in a patient after total cement arthroplasty of the right hip joint in the early postoperative
period.
Pericapsular nerve group block (PENG-block) of the hip joint was suggested to provide adequate pain relief and reduce the risk of postoperative
complications.
This clinical case shows an example of effective pain relief in a patient in the early postoperative period after reconstructive plastic restoration of
the right hip joint, performed for a fracture of the femoral neck. Severe pain syndrome, restriction of movements, forced position and volume of
surgical intervention are risk factors for the development of thromboembolic complications. According to the literature, the incidence of
thromboembolic complications after total cemented hip arthroplasty varies from 9.3 to 20.7%. Our observation indicates that pericapsular block of
the hip joint is an effective method of pain relief in the early postoperative period after total hip replacement.
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ASIS - anterior superior iliac spine

AIIS - anterior inferior iliac spine

CPOT - Critical-Care Pain Observation Tool
FA - femoral artery

GIT - gastrointestinal tract

IPE - iliopubic eminence

NSAIDs - non-steroidal anti-inflammatory drugs
PENG - Pericapsular Nerve Group

PT - psoastendon

SFV - superficial femoral vein

TA - total arthroplasty

VAS - visual analogue scale

INTRODUCTION

Total arthroplasty (TE) is the replacement of the hip joint with an artificial endoprosthesis. The operation
is performed after ineffectiveness of conservative methods of treatment, the presence of persistent pain and
prolonged dysfunction of the joint. In order to prevent the risks of postoperative complications and reduce
intraoperative blood loss, a classic direct anterior approach or a minimally invasive technique with anterolateral
or posterolateral approaches is often used. There are several types of fixation of endoprostheses: cementless,
cement, combined [1].

The first day after surgery for patients is the most risky for the development of adverse events. It is necessary
to choose adequate anesthesia, start preventing complications and preparing the patient for physiotherapy
exercises. Effective pain relief is an important initial stage of therapy.

In most cases, severe pain after surgical interventions on the hip joint is a predictor of delayed recovery of
patients, delays mobilization and increases the risk of thromboembolic complications, as a result of which the
patient's stay in the hospital is lengthened [2].

To date, the standard of pain management after hip arthroplasty is multimodal analgesia, the basis of
accelerated recovery (fast-track) [3], as well as preemptive analgesia with the help of, as a rule, opioids,
paracetamol and nonsteroidal anti-inflammatory drugs (NSAIDs) [4 ].

However, the use of opioids in early postoperative pain management is not the treatment of choice for acute
pain [5], and the well-established efficacy of NSAIDs in patient analgesia correlates with higher doses with
serious complications such as upper gastrointestinal (GI) bleeding (40 —50% of cases) [6-9] and its lower parts
(30-40% of cases) [10-12], which require endoscopic or surgical hemostasis. The use of prolonged epidural
analgesia in postoperative pain relief can have a number of complications: arterial hypotension, epidural
hematoma, impossibility of early rehabilitation, while prolonged femoral nerve block is unjustified [13]. In this
regard, the search for the optimal method of anesthesia is relevant in traumatology of the hip joint.

Pericapsular nerve group block (PENG-block) is a relatively new method in pain relief of patients after hip
arthroplasty in the early postoperative period [14, 15], which has proven to be a “lifeline” in regional anesthesia
of the hip joint, especially in elderly and senile patients.

The aim of our observation is to evaluate the effectiveness and safety of analgesia by the PENG-block
method after hip arthroplasty, to identify the advantages of this method relative to the standard ones, and to
improve the patient's quality of life after surgery.

Clinical observation

Patient A., 80 years old, female, was hospitalized at the N.V. Sklifosovsky Research Institute for Emergency
Medicine in October, 2021. Height 163 cm, weight 59 kg. Upon admission, she complained of pain in the right hip
joint.

The X-ray showed a fracture of the femoral neck (Fig. 1).

Upon further examination, duplex scanning of the veins of the lower extremities was performed, which revealed
non-occlusive thrombosis of the superficial femoral vein on the right without reliable signs of flotation.

Given the severe pain syndrome in the area of the right hip joint and the unfavorable prognosis of fracture union
with conservative treatment, it was decided to perform a total cement arthroplasty of the right hip joint (Fig. 2).
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Fig. 1. X-ray of a fracture of the right femoral neck Fig. 2. X-ray of the right hip joint of the patient after
before surgery (31B2 according to the AO classification) total cement arthroplasty

The operation was performed on the 2" day after the injury and admission to the N.V. Sklifosovsky Research
Institute for Emergency Medicine: “Total cement arthroplasty of the right hip joint under spinal anesthesia of 15 mg
ropivacaine. A 14 cm long incision was made in the upper third of the right thigh along the anterior outer surface.

In the early postoperative period, pain intensity was assessed as score 7 according to the VAS scale, and score 6
points according to the CPOT (Critical-Care Pain Observation Tool) scale. The patient was anesthetized: pericapsular
block of the hip joint (PENG-block) with 0.5% solution of ropivacaine (10.0 ml).

Under aseptic conditions, under local anesthesia with 2.0 ml of 0.5% ropivacaine solution, under ultrasonic (US-
) navigation with a linear tranducer, after detecting anatomical landmarks (Fig. 3) and obtaining a negative aspiration
sample, local anesthetic was infiltrated under the tendon of the lumbar muscle (Fig. 4). Aseptic bandage. In 30
minutes, a satisfactory sensory-motor block was obtained. Stable hemodynamics: blood pressure (BP) 123/72 mm
Hg, heart rate (HR) 76 bpm, blood oxygen saturation 98%. After anesthesia was performed, pain was assessed as
score 1 according to the VAS scale, and score 2 according to the CPOT scale.
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Fig. 3. Ultrasound landmarks for regional anesthesia of Fig. 4. Anesthesia of the hip joint capsule using
nerve groups innervating the capsule of the hip joint ultrasound

using a linear transducer

The results of laboratory analyzes dated October 26, 2021 after the PENG-block was performed did not reveal
significant findings. X-ray of the right hip joint dated October 27, 2012: the position of the endoprosthesis is -
satisfactory.

On October 27, 2021, the patient began to engage in physiotherapy exercises. Two days after the operation, she
sat down in bed with her legs dangling, and got up by the bed with the help of a walker.

Starting from October 27, 2021, she received ketorolac tablets, 10 mg 2 times a day.

After surgery, until the moment of discharge, the wound was without signs of inflammation, and the pain was
moderate (VAS score 0-1, CPOT score 0-1), which allowed the patient to comfortably carry out rehabilitation.

On November 02, 2021, on the 7" day after the operation, the patient was discharged for outpatient treatment
in a satisfactory condition, without postoperative complications and pain. The total time spent in the hospital was
10 bed-days.



DISCUSSION

PENG-block was first described by Laura Giron-Arengo et. al. (2018) in work “Pericapsular Nerve Group
(PENG) block for Hip Fracture . This technique of analgesia has an opioid-sparing effect and minimizes the risk
of developing any complications.

The main sources of innervation of the capsule of the hip joint are the branches of the obturator and femoral
nerves from the lumbar plexus (Nn. Obturatorius et femoralis from Plexus lumbalis) and the sciatic nerve from
the sacral plexus (n. Ischiadicus from Plexus sacralis).

Ultrasound landmarks for pericapsular block of the hip joint (PENG-block) are the anterior superior iliac
spine (ASIS), the anterior inferior iliac spine (AIIS), iliopubic eminence (IPE) and femoral artery (FA). The aim
of the technique is to detect PT (psoas t.) followed by infiltration of a local anesthetic (ropivacaine solution
0.5%-10.0 ml) under the tendon of the psoas muscle.

The nalysis of the studies showed that there were no complications when performing pericapsular block of
the hip joint. The mobility of the operated limb is significantly improved, which significantly speeds up the
recovery of the patient [15].

Ultrasound guidance with a linear transducer made it possible to safely and accurately spread the local
anesthetic (0.5% solution of ropivacaine, 10.0 ml) under the m. psoas tendon.

Since the elderly patient had a high risk of postoperative complications, it can be assumed that this method
of anesthesia is the optimal method of choice. The main role is given to reducing the dosage of local anesthetics
(10.0 ml of a 0.5% solution of ropivacaine, 50 mg), increasing the quality of the analgesic effect and maintaining
movements in the operated lower limb as much as possible.

PENG-block shows its effectiveness in pain relief after hip arthroplasty with preservation of lower limb
mobilization.

It should be understood that knowledge of the mechanisms of pain development is a utilitarian approach to
the choice of postoperative pain relief. In this clinical observation, analgesia was selected using the PENG-block
method taking into account the pathogenetic treatment of pain, rather than symptomatic, which ensures a
positive result of analgesic therapy [16]. It was decided to abandon the analgesic ladder of the World Health
Organization (WHO) due to its significant shortcomings [17].

In the early postoperative period after hip arthroplasty, any passive or forced movements in the hip joint
are contraindicated for the patient, which was also taken into account when choosing the method of anesthesia.
PENG-block is performed in the supine position and does not require additional physical activity from the
patient.

Opioid analgesics cause activation of neurons in the dorsal horns of the spinal cord, increasing pain
sensitivity, causing postoperative hyperalgesia at high doses [18] and can cause mental and psychiatric
impairment in elderly patients. The use of a local anesthetic makes it possible to block the pain impulse at the
stage of transmission through the nociceptive system, which ensures the overlap of the transition to the stages
of modulation, perception with the need to use opioid analgesics and psychotropic drugs.

With nociception, there is a single mechanism of regulation and response in order to transfer information
to the cortical analyzer about the nature of the nociceptive effect. The goal of adequate postoperative analgesia
is to eliminate nociceptive neuropathic pain.

In patients after hip arthroplasty, early postoperative analgesia using PENG-block under ultrasound
guidance can provide adequate pain relief with preservation of movements in the lower limb on the side of
surgery, which corresponds to the fast-track strategy. Currently, studies in the field of anesthesia of patients
using the method of pericapsular block of the hip joint are isolated. In this regard, the present clinical
observation reflects the importance of studying the current topic in the future, both in practical and scientific
terms.
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Fig. 5. Innervation of the areas of Fig. 6. Vascular, nervous, Fig. 7. Bone landmarks for
the hip joint capsule muscular landmarks for ultrasound navigation
ultrasound navigation

CONCLUSIONS

1. The presented observation of the treatment of a patient with a fracture of the femoral neck showed the
effectiveness of PENG-block in pain relief after total cemented hip arthroplasty in the early postoperative
period.

2. The advantage of this technique is the exclusion of narcotic analgesics, the use of a local anesthetic and
the minimum amount of non-steroidal anti-inflammatory drugs, and as a result, effective pain relief and rapid
rehabilitation in the postoperative period.
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