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Abstract: Fascia iliaca block or femoral nerve block is used frequently in
hip fracture patients because of their opioid-sparing effects and reduction in
opioid-related adverse effects. A recent anatomical study on hip innerva-
tion led to the identification of relevant landmarks to target the hip articular
branches of femoral nerve and accessory obturator nerve. Using this infor-
mation, we developed a novel ultrasound-guided approach for blockade of
these articular branches to the hip, the PENG (PEricapsular Nerve Group)
block. In this report, we describe the technique and its application in 5
consecutive patients.

(Reg Anesth Pain Med 2018;43: 859–863)

H ip fracture is a common orthopedic emergency in the elderly,
and it is associated with significant morbidity and mortality.1

Surgical reduction and fixation are the definitive treatment in
most patients.2 Effective perioperative analgesia that minimizes
the need for opioids and related adverse effects (such as delirium)
is essential in this patient population.3,4

Regional analgesic techniques, including femoral nerve (FN)
block, fascia iliaca block (FIB), and 3-in-1 FN block, are popular
analgesic strategies, due mainly to their opioid-sparing effects and
reduction in opioid-related adverse effects.5–7 The effect size of
analgesia from these blocks is only moderate,8 and literature sug-
gests that the obturator nerve (ON) is not covered.9,10

The anterior hip capsule is innervated by the ON, accessory
obturator nerve (AON), and FN as reported by previous anatomic
studies.11–13 The anterior capsule is the most richly innervated
section of the joint,14 suggesting these nerves should be the main
targets for hip analgesia. A recent anatomical study by Short et al15

confirmed the innervation of the anterior hip by these 3 main
nerves, but also found that the AON and FN play a greater role
in the anterior hip innervation than previously reported.16 This
study also identified the relevant landmarks for those articular
branches. The high articular branches from FN and AON are con-
sistently found between the anterior inferior iliac spine (AIIS) and
the iliopubic eminence (IPE), whereas the ON is located close to
the inferomedial acetabulum. Using this information, we devel-
oped an ultrasound-guided technique for blockade of these articu-
lar branches to the hip, the PENG (PEricapsular Nerve Group)
block. In this report, we describe the technique and its effective ap-
plication in 5 patients with hip fracture.
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METHODS
Patients admitted to the Toronto Western Hospital with a

fractured hip are assessed by the Acute Pain Service as part of a
multidisciplinary care pathway. Patients with significant pain, opi-
oid use, or opioid-related adverse effects are offered regional anal-
gesia as a component of a multimodal analgesic regimen. We
performed the PENG block in 5 patients following a discussion
of the potential risks and benefits. Written informed consent was
obtained from all 5 patients for this report.

Demographic information, types of hip fracture and sub-
sequent surgery, and types of injectate in the regional block
are noted in Table 1. Pain scores at rest and with a straight leg
raise of the affected limb to 15 degrees were assessed before
and 30 minutes after block performance. Before the procedure,
all patients reported severe hip pain despite intravenous opioids
(Fig. 1, A and B). In 4 of 5 cases, a single-injection block was
performed in which 20 mL of 0.25% bupivacaine with epinephrine
1:400,000 was used. In the remaining case, 20 mL of 0.5%
ropivacaine with epinephrine 1:200,000 plus dexamethasone
4 mg was used.

The regional block was performed with the patient in the su-
pine position. A curvilinear low-frequency ultrasound probe
(2–5MHz) was initially placed in a transverse plane over the AIIS
and then aligned with the pubic ramus by rotating the probe coun-
terclockwise approximately 45 degrees (Figs. 2, 3). In this view,
the IPE, the iliopsoas muscle and tendon, the femoral artery, and
pectineus muscle were observed. A 22-gauge, 80-mm needle
was inserted from lateral to medial in an in-plane approach to
place the tip in the musculofascial plane between the psoas tendon
anteriorly and the pubic ramus posteriorly. Following negative as-
piration, the local anesthetic solution was injected in 5-mL incre-
ments while observing for adequate fluid spread in this plane for a
total volume of 20 mL (Fig. 4).

RESULTS
Thirty minutes after block placement, we evaluated all pa-

tients by asking them to flex at the hip and to perform a straight
leg raise of the affected limb to 15 degrees. All patients were able
to comply and reported significantly reduced pain scores com-
pared with baseline (Fig. 1). In addition, no quadriceps weakness
was clinically evident in any of the patients.

DISCUSSION
Regional analgesia techniques are commonly used for pain

management in patients with hip fractures as they provide reason-
able analgesiawith an opioid-sparing effect and are relatively safe.

A recent Cochrane review on nerve blocks for hip fractures,
which included FIB, FN block, and 3-in-1 FN block, demon-
strated high-quality evidence supporting a reduction in dynamic
pain within 30 minutes of block placement. The effect size in this
review was −3.4 points on a scale from 0 to 10.8

The cephalad spread of local anesthetic from both 3-in-1 and
FIB has been examined with magnetic resonance imagining. The
ON is consistently not covered. More importantly, the cephalad
ber 2018 859
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TABLE 1. Characteristics of Patients

Cases Sex Age, y ASA Side Hip Pathology Type of Surgery
Type and Volume
of Local Anesthetic

1 F 70 III L Intertrochanteric fracture DHS fixation Bupivacaine 0.25% with epinephrine
1:400,000 20 mL

2 F 80 III L Subcapital fracture Hip hemiarthroplasty Bupivacaine 0.25% with epinephrine
1:400,000 20 mL

3 M 68 IV R Metastatic tumor in femoral
head and acetabulum

Total hip arthroplasty Bupivacaine 0.25% with epinephrine
1:400,000 20 mL

4 M 62 II L Intertrochanteric fracture DHS fixation Bupivacaine 0.25% with epinephrine
1:400,000 20 mL

5 F 72 III R Subcapital fracture Total hip arthroplasty Ropivacaine 0.5% with epinephrine
1:200,000 20 mL and 4 mg of
dexamethasone

ASA indicates American Society of Anesthesiologists; DHS, dynamic hip screw; F, female; L, left; M, male; R, right.
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spread is unlikely to extend beyond the L5 level.9,10 A recent an-
atomic study showed that the articular branches from the FN to the
hip joint enter the iliacus muscle at the L4–L5 level and course
deep to the psoas muscle and tendon between the AIIS and IPE
before innervating the hip capsule (Fig. 5). The AON courses deep
to the medial aspect of psoas muscle around the L5 level. It then
FIGURE 1. A, Rest pain score before and 30 minutes after the block. The
with permission from Philip Peng Educational Series. B, Dynamic pain sc
permission from Philip Peng Educational Series.
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courses deep to the psoas around IPE to enter the anteromedial
joint capsule (Fig. 5).17 Therefore, neither the 3-in-1 nor the FIB
is likely to consistently block the articular branches from the
AON and FN.

In contrast, the targets of the regional block described in our
case series were the articular branches of AON and FN between
postblock pain score for patients 1, 2, 4, and 5 were 0. Reproduced
ore before and 30 minutes after the block. Reproduced with

© 2018 American Society of Regional Anesthesia and Pain Medicine
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FIGURE 2. Figure showing the position of the hip, orientation of the ultrasound probe, and needle insertion. Reproduced with permission
from Philip Peng Educational Series.

FIGURE 3. The area revealed by ultrasound in Fig. 2 is demonstrated in this figure. Line arrow: AIIS, block arrow: IPE. Reproduced with
permission from Philip Peng Educational Series.

FIGURE 4. The corresponding sonogram from Fig. 3. The figure on the left shows the needle position. The needle is outlined by the arrows.
The figure on the right shows the local anesthetic spread following injection. FA indicates femoral artery; LA, local anesthetic; PE, pectineus
muscle. *Psoas tendon. Reproduced with permission from Philip Peng Educational Series.
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FIGURE 5. Anatomy of the articular branches of FN and accessory FNs in cadaveric dissection. The figure on the left side shows the articular
branches of FN (highlighted in green) coursing betweenAIIS and IPE toward the hip capsule. The femoral head is outlined by the dotted line.
The figure on the right side shows the course of the AON (highlighted in blue) passing over the IPE. The areas of dissection are shown in the
insert on the left upper corners. Reproduced with permission from Philip Peng Educational Series.
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AIIS and IPE. We are not able to comment on whether the local
anesthetic would spread medially enough to reach the plane be-
tween the pectineus and obturator externus muscles (subpectineal
plane [SPP]) where the articular branches of ON can be found.
The SPP, which is identifiable by ultrasound, has been recently de-
scribed by Nielsen et al.18 as a target point for ON and its articular
branches. Given the proximity of the SPP, it is conceivable that the
local anesthetic injected in our cases may have spread to this
plane. However, dye injection studies would be needed to confirm
this possibility.

The median reduction of pain in our case series was 7 points,
showing a larger decrease than the one previously reported for
other regional techniques in hip fracture patients. Interestingly,
the patients in our case report presented with different hip pathol-
ogies (intertrochanteric fracture, subcapital fracture, and femoral
head metastases), and all 5 of them reported significant dynamic
pain relief. In addition, given that our technique targets only the
sensory branches, there is a potential motor-sparing effect com-
pared with both the FIB and the FN block.

This is only a small case series, and there are limitations
inherent to this type of publication, such as lack of ability to
generalize, publication bias, danger of overinterpretation, and
retrospective design.19 However, there are merits of this type
of publication such as the detection of novelties and generation
of hypotheses. Although the FIB and FN have been shown to be
effective in providing analgesia, there is room to improve the
effect size of analgesia as discussed before. This consecutive
case series demonstrated a very impressive effect of the new
block on the dynamic pain score. With the better understanding
of the anatomy for hip innervation15 and the planes where the
nerves to the hip innervation run,15,18 this case series may help
researchers to consider a new approach of nerve block for pa-
tients with hip fracture. Larger studies need to be conducted
to compare the efficacy of this new technique with that of the
more established regional techniques for hip analgesia, as well
862
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as anatomic studies to confirm the spread of local anesthetics
and the nerves targeted.
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