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ABSTRACT

Background: Pericapsular Nerve Group (PENG) Block is a
relatively new technique for postoperative pain blockade.
This is a simple method of the plane block where the pain
pathway is blocked by using a simple injection on
accessory obturator nerve and femoral nerve that mainly
innervates anterior hip capsule. This observational study
aimed to evaluate the efficacy of Pericapsular Nerve Group
(PENG) Block in patients undergoing hip surgeries.
Materials and Methods: A total of 50 patients with
different hip pathologies such as femur head fracture,
intertrochanteric fractures etc who are scheduled for hip
surgeries were included. After the completion of surgery
as a post-operative analgesia, every patient received
PENG block (0.25% Ropivacaine with 25 mcg of
Dexmedetomidine). Paracetamol IV was given along with
the PENG block every 8 hrs. In patients who had a pain
score of more than 4 a tramadol injection is given as rescue
analgesia. Various demographic information, pain score,
heart rate, systolic and diastolic blood pressure was
measured before and after the operation. Results: In this
observational study total of 50 patients of ASA Grades |, Il
[l and IV were included who came with hip trauma and
were scheduled for hip surgery. The mean age of the study
participants was 70.8 years. No significant difference was
recorded between pre and posts operative heart rate,
systolic and diastolic blood pressures. Only after 24 hrs of
the surgery, the pain score reached 3.6. Only 6 patients
required rescue analgesia after almost 700 min post-
surgery. No such adverse events were recorded for any of
the patients. Conclusion: This study has shown the PENG
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block can be effectively used as a post-operative analgesia
in patients undergoing hip trauma surgeries. Moreover, this
study has also shown that this technique is simple and safe
to use in geriatric patients.
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INTRODUCTION

The hip surgery is a common emergency orthopedic
condition that is frequently encountered by the physicians.
Hip surgery is common for the elderly population with
severe hip trauma. According to a recent report, the
number of hip trauma cases has been increased
significantly in the past decade among the older
population’. In a report published in the UK National Hip
Fracture Database (NHFD) it was found that hip fracture is
the most common finding in patients who are over 70 years
old and the majority of them are females®.

In elderly patients, the importance of postoperative
analgesia that also has minimum adverse events has
significant importance. Usually, in hip surgery patients
regional analgesic methods that include nerve blocks are
used because of these of their opioid-sparing effects and
less adverse postoperative complications®.

In most of the studies conducted in the past different
methods of postoperative pain management was
described. Studies have advocated using multimodal
analgesia in these patients to reduce the postoperative
pain®’. Moreover, studies have also mentioned that in
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addition to spinal anesthesia using fentanyl or sufentanil or
morphine it was reported that the pain management sis
not significantly improved®.

Recently, in a study by Girdn-Arango et al.?, a new method
of peripheral nerve block named pericapsular nerve group
or PENG block was used in patients undergoing orthopedic
surgery. This is a method of the plane block where the pain
pathway is blocked by using a simple injection on the
accessory obturator nerve and femoral nerve®.

This obturator nerve supply signal to the anterior hip
capsule along with two other nerves namely, femoral nerve
and the accessory obturator nerve. Previous studies have
shown that this section of the hip capsule has a higher
amount of nerve supply and can be used as the main target
for the analgesia in hip surgery. In a recent study, it was
reported that these are three main nerves responsible for
innervations of the anterior hip section. Previously many
studies have conducted that have shown the effect of
femoral nerve supply block in patients undergoing
orthopedic surgery’.

However, other than a single study conducted on the PENG
block in patients undergoing orthopedic surgery no such
studies have been done on hip surgery patients. Moreover,
to the best of the author's knowledge, none of the studies
have evaluated the efficacy of PENG block on the patient
undergoing hip surgery. Therefore, his study was carried
out to evaluate the efficacy of PENG block in hip trauma
patients who are undergoing hip surgery.

MATERIAL AND METHODS

This observational study was conducted in the Department
of a service hospital over a period of 04 months in patients
with hip trauma including neck of femur fracture,
intertrochanteric fractures, etc. The patients who were
scheduled for hip surgery within the study period were
included in this study. A total of 50 patients were included
in the study.

Before the start of the study, ethical clearance was obtained
from the institutional ethical committee. The inclusion and
exclusion criteria of the study are described below.

Table 1: Distribution of study participants based on ASA class
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Inclusion criteria
Patients with hip fractures were included in this study.

Exclusion criteria

Any patient who was unwilling for the experiment was
excluded along with patients who have a previous history
of any adverse effect related to the nerve block and
patients with neurological disorders.

Informed written consent was obtained from all the
patients before their inclusion in the study. All the
patients received spinal anesthesia for surgery with 0.5%
bupivacaine. After the completion of surgery as a post-
operative analgesia, every patient received PENG block
(0.25% Ropivacaine with 25 mcg of Dexmedetomidine).
Paracetamol IV was given as rescue analgesia after every
8 hrs. In patients who had a pain score of more than 4
tramadol injection is given to relieve pain.

The regional anesthesia was administered in patients in a
supine position. A low-frequency ultrasound probe was
placed over the anterior inferior iliac spine in a transverse
plane. This was then aligned with the pubic ramus. In this
way, the femoral artery, iliopsoas muscle and tendon and
pectineus muscles were evaluated. After this, a needle
(22-gauge, 80 mm) was inserted such as it faces
musculofascial plane anteriorly and posteriorly the pubic
ramus. The local anesthetic solution was injected in 5 mL
increments (total volume 20 mL).

Demographic information, pain score, heart rate and
systolic and diastolic blood pressure was measured before
and after the operation. The data from this study were
collected systematically and were compiled. The compiled
data were then analyzed using the SPSS 17.0 software for
the relevant conclusion. The data was reported in
percentages and numbers. The particulars about the
patients including the heart rate, SBP and DBP and pain
score was also analyzed in this way.

RESULTS
In this observational study total of 50 patients of ASA
Grades |, II, Il and IV (Table 1) were included who came

with hip trauma and were scheduled for hip surgery. The

Frequency Percent
| 2 4.0
Il 19 38.0
1l 20 40.0
I\ 9 18.0
Total 50 100.0
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O Male
E Female

Figure 1: Distribution of study participants based on gender

O <70 min
O 70-80 min
W >70 min

Figure 2: Distribution of study participants based on duration of surgery

Table 2: The descriptive result of pain score

Postop Pain 0 hrs Pain 2 hrs Pain 4 hrs Pain 6 hrs Pain 8 hrs
N Valid 50 50 50 50 50
Missing 0 0 0 0 0
Mean 1.02 1.50 1.86 2.14 2.22
Pain 10 hrs Pain 12 hrs Pain 14 hrs Pain 16 hrs
N Valid 50 50 50 50
Missing 0 0 0 0
Mean 2.56 2.78 246 2.70
Pain 18 hrs Pain 20 hrs Pain 22 hrs Pain 24 hrs
N Valid 50 50 50 50
Missing 0 0 0 0
Mean 3.18 3.38 3.56 3.64

mean age of the study participants was 70.8 years. Among
these patients (Figure 1), 25 patients were male (86%) and
25 patients were female (14%). Among these patients
maximum of them had surgery duration around 70-80 min
(50%) (Figure 2). Only 22% patients had duration of
<70 min and 28% had duration of >70 min. The
preoperative heart rate, systolic blood pressure and
diastolic blood pressure of the study participants showed
that a maximum of them had normal blood pressure. Only
7 people had a systolic blood pressure of >140 mm Hg™".
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The post-operative systolic and diastolic blood pressure
along with the heart rate of the study participants showed
no significant change. Only 16% of the participants had a
heart rate that is greater than 80. The mean of post-
operative pain score showed that in most of the patient's
post-operative mean pain score was in the lower category
(Table 2). Only after 24 hrs of the surgery, the pain score
reached 3.6 (Figure 3). Only 6 patients required rescue
analgesia after almost 700 min post-surgery. No such
adverse events were recorded for any of the patients.
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Figure 3: Shows mean pain score at different time interval post-operatively

DISCUSSION

Regional anesthesia methods have been proved to be
useful for elderly patients or patients with comorbid
conditions. Recently, Peripheral Nerve Blocks (PNB) are
extensively used by anesthetists across the globe.
Depending on the clinical condition PNBs are used for
both perioperative and non-surgical analgesia. These are
proved to be having more benefits over neuraxial or
General Anesthesia (GA) and provide a superior
outcome®.

Among the regional anesthesia, the pericapsular nerve
(PENG) block is a relatively new anesthetic technique of
nerve blockade that has been used by orthopedic surgeons
for post-operative analgesia. Recently a study has shown
that this method can be successfully used as the post-
operative analgesia in patients undergoing orthopedic
surgery. However, the study was conducted a small sample
size of only 5 patients and hence the limitation of the study
was several®. The present study has evaluated the effect of
PENG block in hip surgery patients. A total of 50 patients
were included in this study with a mean age of 70.8 years.
This finding indicates that most of this study population is
old. This study targeted the articular branches of the
accessory obturator nerve and the femoral nerve that lies
between the pubic ramus and anterior inferior iliac spine.
However, the spear of the local anesthetics in this region
was not studied in details and this was beyond the scope
of the present research. Another study also shown that
PENG blockade can effectively block the femoral and
obturator nerve sensation in patients undergoing hip
surgery®.

The result of this study showed no significant change in the
heart rate and systolic and diastolic blood pressure in
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patients after surgery. The post-operative pain score has
shown that PENG block provides a good post-operative
analgesia with  paracetamol IV
administration. Patients reported a pain score of less than

in  combination
4 in the first 24 hrs post-surgery. This finding is in
accordance with the previous finding of Orozco et al.’°. In
this study the authors reported a pain score of 3 even after
24 hrs post surgery'®. Moreover, the administration of the
PENG block is a simple plane technique that can be
administered by using ultrasonography technique.
Previously many studies have pointed out that in geriatric
patients post-operative use of opioids results in several
adverse events''.

This study has shown that in these patients PENG block can
be successfully used as an alternative for post-operative
analgesia. Moreover, this nerve block technique targets
only the sensory branches of the nerves thereby it has
potential motor sensory sparing effects that are reported
for previous nerve blockade processes.

The only limitation of the study includes the absence of
comparative data where the efficacy of the PENG block can
be compared with the efficacy of other established regional
anesthesia techniques used for hip surgeries. However, this
limitation cannot overshadow the several merits of the
study and its huge prospects.

CONCLUSION

This study has shown the PENG block can be effectively
used as a post-operative analgesia in patients undergoing
hip trauma surgeries. Moreover, this study has also shown
that this technique is simple and safe to use in geriatric
patients.
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HIGHLIGHTS OF THE STUDY

* PENG block done with local anaesthetic provides
excellent post-op analgesia.

+ Hemodynamic stability and very least complications.

»  Preprocedural or pain relief on arrival to the hospital.

» Early physiotherapy and mobilization when compared
to epidural analgesia.
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