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Abstract
Introduction: Hip fracture with severe cardiopulmonary and cerebral dysfunction is a relatively common problem in the elderly
population and poses a great challenge to anesthetic management. Pericapsular nerve group (PENG) block combined with nerve
blocks of the hip region has recently attracted significant interest from anesthesiologists, and very few reports on its anesthetic
management exist.

Patient concerns: Patient suffered from the right femoral neck fracture, combined with respiratory failure, heart failure,
moderate-to-severe pulmonary hypertension, cerebral infarction, atrial fibrillation, and cognitive dysfunction.

Diagnosis: Because of right femoral neck fracture, artificial femoral head replacement was scheduled for this patient.

Interventions: Ultrasound-guided PENG block combined with sacral plexus, thoracic 11 to 12 paravertebral block, and lateral
femoral cutaneous block were performed to a high-risk elderly patient.

Outcomes: The patient successfully received artificial femoral head replacement with our effective anesthesia techniques and no
postoperative complication was reported.

Conclusions:Among elderly patients with multiple organ dysfunction undergoing hip surgery, PENG block combined with nerve
blocks of the hip region is an ideal anesthesia method. This case demonstrated that these regional analgesia techniques had a
stable hemodynamic process, satisfactory anesthetic effect, effective postoperative analgesia, and no effect on postoperative
cognitive function. Further studies are needed to determine the appropriate doses of local anesthetics in the elderly with multiple
organ system failure to reduce delayed local anesthesia systemic toxicity.

Abbreviations: AON = accessory obturator nerve, HGB = hemoglobin, PASP = pulmonary artery systolic pressure, PENG =
pericapsular nerve group block, QoR = quality of recovery.
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1. Introduction

Hip fractures are associated with increased morbidity and
mortality, especially in elderly patients.[1,2] Perioperative
anesthesia management is a challenge in the geriatric surgical
population, with a decline in pulmonary or cardiac functional
status. Effective regional analgesia for pain originating from the
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hip after a fracture or during surgery can be described as
elusive.[3] Although some nerve blocks have been used in hip
fracture surgeries, such as fascia iliac block,[4,5] femoral nerve
block,[6] and lumbar plexus block,[7] these regional blocks do not
fully cover the obturator nerve and accessory obturator nerve
sthesia optimization of Shandong Provincial Medical Association
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(AON).[8] One of the difficulties of effective regional analgesia
and anesthesia for hip surgery is the complex innervation of the
joint as it comes from multiple nerves. Pericapsular nerve group
block (PENG) is a regional anesthetic technique described in
2018,[9] developed primarily in total hip arthroplasty for
postoperative analgesia with motor-sparing benefits. Therefore,
PENG block in combination with other regional analgesia
techniques for elderly patients with multiple organ dysfunction,
which can block the innervation of the hip region may be an
appropriate anesthetic method.
Figure 1. Ultrasonographic view during PENG block. AIIS=anterior inferior
iliac spine, FA= femoral artery, IPE= iliopubic eminence, LA= local anesthetic,
PENG=pericapsular nerve group block. Asterisk (∗): target for local anesthetic
injection.
2. Case report

A 92-year-old female (American Society of Anesthesiologists
status III) was scheduled to undergo artificial femoral head
replacement for a right femoral neck fracture. Preoperative
complications included atrial fibrillation, coronary heart disease,
heart failure, pneumonia, respiratory failure, cerebral infarction,
pulmonary hypertension (moderate-to-severe), valvular disease
(severe tricuspid regurgitation), and hypoproteinemia. The brain
natriuretic peptide test result was 5958.00pg/ml. Blood gas
analysis showed an oxygen partial pressure of 52mm Hg, a
blood glucose of 8.5mmol/L and HGB 76g/L. Echocardiogra-
phy revealed severe tricuspid regurgitation, pulmonary artery
hypertension (PASP: 65mm Hg), left atrial enlargement, right
atrial enlargement, and right ventricular enlargement. The VAS
scores ranged from 9 to 10 when the patient slightly moved her
injured limb slightly.
The patient underwent standard monitoring and received

mask oxygen (5L/min). Radial artery catheterization was
performed under local anesthesia and sufentanil (3mg) was
administered intravenously for mild analgesia. Dexmedetomi-
dine was continuously infused for 20minutes at a rate of 0.6 mg/
kg, then it was infused at the rate of 0.1 to 0.2mg/kg/h. The
bispectral index remained between 40 and 60 when propofol
was continuously administered intravenously.
Under sterile conditions, a low-frequency curvilinear probe of

ultrasound probe (Logiq E Ultrasound Machine, GE, USA) was
initially placed in a transverse plane over the anterior inferior
iliac spine and was then rotated parallel to the pubic ramus to
obtain a short-axis view of the iliopsoas muscle and tendon lying
on the ramus pubic adjacent to the iliopubic eminence. A 22 G,
80mm insulated block needle (Stimuplex; B Braun, Germany)
was inserted in-plane in a lateral-to-medial direction to place the
tip in the musculofascial plane between the psoas tendon and the
pubic ramus (Fig. 1). A total of 20ml 0.3% ropivacaine
(AstraZeneca, Sweden, Wuxi) was injected slowly in 5ml
increments with intermittent aspiration and under constant
ultrasound surveillance for adequate fluid spread. Ultrasound-
guided sacral plexus block (0.3% ropivacaine, 15ml), thoracic
11 to 12 paravertebral block (0.3% ropivacaine, 10ml), and
lateral femoral cutaneous block (0.3% ropivacaine, 5ml) were
performed.
Thirty minutes later after the regional blocks, we confirmed

that the blocks worked well using the pinprick test. The patient
was then placed in the left decubitus position, and the VAS scores
was <2 during this process. The intraoperative hemodynamics
were stable and the total dosage of sufentanil was 10mg.
No additional analgesia was administered in the post-

anesthesia care unit. The quality of recovery score (QoR-15)
at postoperative 24-hour was 125, and the VAS score at
postoperative 48hours was less than 3 points. The lower limb
2

muscle strength was 3/5 on the postoperative day 1. The patient
was discharged from the hospital on the postoperative day 5. No
related postoperative complications, such as delirium, were
observed. The patient satisfaction score was 10/10.
The study was approved by the Ethics Committee of the

affiliated hospital of Qingdao University. Written informed
consent was obtained from the patient for publication of the case
details.
3. Discussion

Hip fracture is called the last fracture in life because its
complications and mortality rates of this fracture are very high.
Choosing an appropriate method of anesthesia is of great
significance for the perioperative rehabilitation of elderly patients
with hip fractures. Commonly used anesthesia methods for
patients with hip fractures include general anesthesia combined
with spinal anesthesia andgeneralanesthesia combinedwithnerve
block, such as femoral nerve block and fascia iliac blockand soon.
In elderly patients with severe cardiopulmonary insufficiency,
appropriate anesthesia plays an important role in the recovery of
postoperative patients and reduces complications.
The PENG block was first reported at the University of

Toronto scholar Girón-Arango in 2018.[9] The advantage of this
block is that it can block the hip joint branches of the femoral,
obturator, and AONs, while having a lesser effect on the strength
of the quadriceps muscle. Although this patient had many
complications (severe pulmonary hypertension, type I respirato-
ry failure, pulmonary infection, cerebral infarction, atrial
fibrillation, severe tricuspid regurgitation, and hypoproteine-
mia), early surgery is important, with decreased complication
and mortality rates in patients receiving surgery within 48
hours.[10,11] If intubated general anesthesia is used alone, there
are several aspects that anesthesiologists have to deal with, such
as severe fluctuations in intraoperative hemodynamics, length of
stay in the ICU, and changes in postoperative cognitive function.
We chose nerve blocks combined with general anesthesia
because nerve blocks provided optimal perioperative analgesia
and that general anesthesia also provided sedation and
appropriate analgesia. We did not perform endotracheal
intubation because the patient had comorbidities such as lung
infection, which there is also a risk of difficulty in extubation
after surgery. If a spinal anesthesia is used, there is a possibility
that the spinal puncture may fail due to difficulty in positioning.
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Therefore, the ideal method of anesthesia is to preserve
spontaneous breathing, block the relevant nerves during hip
surgery, and reduce circulation fluctuations. Simultaneously, the
consumption of sufentanil, propofol and related complications
will be decreased.
In this case, we performed PENG block (0.3% ropivacaine 20

ml), lateral femoral cutaneousnerveblock (0.3%ropivacaine5ml),
sacral plexus block (0.3% ropivacaine 15ml) and thoracic 11 to 12
paravertebralnerveblock(0.3%ropivacaine10ml),combinedwith
BIS index-guidedpropofol sedation.Thetotaldoseofsufentanilwas
10mgduring theoperation,whichalso reflects thesatisfactory effect
of the nerve blocks. Hemodynamics were stable during the
operation, and the effect of anesthesia was satisfactory. The nerves
that innervate the artificial femoral head replacement may include
branches of the femoral nerve, obturator nerve, AON, lateral
femoral cutaneous nerve, sciatic nerve, and thoracic 11 to 12 spinal
nerve.[12] Although we blocked innervation of the hip region as
muchas possible andprovided suitable anesthesia and analgesia for
the surgery, it is necessary to strengthen the perioperative
monitoring in elderly patients with multiple organ system failure.
Injection of high-volume anesthetics should always raise concerns
about delayed local anesthetic systemic toxicity.
Although PENG block, sacral plexus block, and paravertebral

nerve blocks provide optimal analgesia, the risk of local
anesthetic system toxicity and nerve damage should also be
considered. The PENG block has several benefits. First, the
PENG block can significantly relieve the hip pain by placing the
patient in the lateral decubitus position and making the
following blocks easier to perform. Second, the PENG block
did not affect quadriceps muscle strength after surgery[13] or
postoperative cognitive function. This choice of anesthesia may
be an attractive anesthesia method because it can promote early
rehabilitation of patients and avoid the hemodynamic changes
caused by general anesthetics and intubation.
In summary, for elderly hip fracture patients with preoperative

respiratory failure, heart failure and other organ complications,
the PENGblock combined with other regional techniques (lateral
femoral cutaneous nerve block, sacral plexus block, and thoracic
11–12paravertebral nerve block) are advantageousbecause of the
reduced need for systemicmedications thatmay alter the patient’s
sensorium or cause cardiopulmonary depression. This anesthetic
methodcanprovideeffective analgesia, stablehemodynamics, and
little impact on cognitive function. Large-scale randomized
controlled prospective studies in elderly patients with severe
comorbidities undergoing hip surgery are warranted to validate
the efficacy and superiority of the PENG block combined with
different nerve blocks over other anesthetic techniques.
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