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Abstract Objective To describe and evaluate the accuracy of the pericapsular nerve group
(PENG) block technique with no ultrasound guidance.
Method Series of 40 infiltrations in patients with hip pain undergoing outpatient
follow-up in the hip surgery group or admitted to the emergency room from a hospital
in São Paulo, SP, Brazil. The hip PENG technique was guided by palpable anatomical
pelvic structures, with no ultrasound orientation for needle positioning, using the
equipment only to check the correct location after an unguided puncture.
Results In the 40 hips infiltrated from 35 patients with a mean age of 59.2 years, the
success rate was 85%. Among the mispositioned cases, 71.4% occurred in the first 13
applications and 28.6% in the subsequent 27 applications. In all patients, the neuro-
vascular bundle was in the medial third of the pen-made demarcation. Even in cases
with a failed needle location, the distance from the neurovascular bundle was safe. A
single adverse effect occurred, with spontaneous improvement of the femoral nerve
apraxia within two days.
Conclusion Unguided PENG block is a viable technique for a physician knowledgeable
about its application in services with no ultrasound availability.

Study developed at the Hip Group, Department of Orthopedics and
Traumatology, Faculdade de Ciências Médicas Santa Casa de
Misericórdia de São Paulo (FCMSCSP), São Paulo, SP, Brazil.
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Introduction

The description of the hip pericapsular nerve group (PENG)
block technique using ultrasound (US) occurred in 2018. PENG
block has been widely studied for pain management,1–13

mainly in the perioperative period of hip surgeries, with
promising results.2–12 This technique can also be used in
patients with femoral neck fractures admitted to the emer-
gency care unit who present with significant associated
pain1,3–8,11–13 or even in subjects with degenerative diseases
who cannot undergo an immediate surgical procedure.14

Jaramilloetal.14 showedthatPENGneuroablation inpatients
with chronic hip pain can drastically reduce the use of opioid
analgesics for a long time and improve their quality of life.

In Brazil, a major challenge for orthopedists using this
technique in their clinical practice is the unavailability of
essential materials, including ultrasound equipment, espe-
cially in regions lacking healthcare resources. Given this
difficult access to proper equipment, we developed this
study to analyze the accuracy of the PENG block technique
with no US guidance, using only anatomical parameters. To
date, there is no description or report in the literature of
PENGblockswith noUS guidance.Webelieve this initiative is
viable and may significantly contribute to hip pain relief in
several clinical situations.

Methods

Participants
We collected data from male and female subjects using the
Orthopedics and Traumatology service from January to
July 2022 with hip pain on an outpatient follow-up visit or
a proximal femur fracture and admitted to the institutional

emergency room. We excluded patients with pathological
bone fractures, neuropathic pain, previous sensory deficits,
and immature skeletons.

The studyoccurred at theHipGroup from theDepartment
of Orthopedics and Traumatology of a tertiary institution in
the state of São Paulo, Brazil. Following resolution 196/96,
the study only started after the approval from the institu-
tional Ethics and Research Committee of the same institution
(CAAE: 57596421.0.0000.5479).

Procedures
To perform the technique with no US aid, the infiltrations
followed palpable anatomical structures, i.e., the only guid-
ance consisted of local anatomical parameters (►Fig. 1), with
no visualization of adjacent structures as in US.

It is worth mentioning that US confirmed needle posi-
tioning before medication injection to guarantee the correct
injection site and determine whether the technique was
correct or incorrect. In cases with poor positioning, we
repeated the needle placement in the correct location to
ensure proper medication application in all cases.

To prepare the infiltration, we sterilely aspirated 15mL of
0.25% bupivacaine (Cristália®, Campinas, SP, Brazil) with
vasoconstrictor (epinephrine 1:200,000) and one 5-mL am-
poule of triamcinolone 20mg/mL (Apsen Farmacêutica®,
Santo Amaro, SP, Brazil).

We placed the patients in the horizontal supine position
with no traction. With the hip in a neutral position, we
proceeded to the following sequence:

• Palpation and demarcation of the anterior superior iliac
spine (ASIS) and the superior branch and body of the
ipsilateral pubis (P) with a dermographic pen (►Fig. 1).

Resumo Objetivo Descrever e avaliar a acurácia da técnica do bloqueio PENG realizado sem
auxílio de ultrassonografia.
Método Série de 40 infiltrações em pacientes com dor no quadril, em acompanha-
mento ambulatorial no grupo de cirurgia do quadril ou admitidos no pronto atendi-
mento de um hospital na cidade de São Paulo. Utilizada a técnica de bloqueio nervoso
pericapsular do quadril (PENG) guiado por estruturas anatômicas palpáveis da pelve e
sem auxílio de ultrassonografia no posicionamento da agulha, usando o aparelho
apenas para conferência da localização correta após punção não guiada.
Resultados Nos 40 quadris infiltrados em 35 pacientes com idade média de 59,2
anos, obtivemos um índice de acerto de 85%. Dos casos mal posicionados 71,4%
ocorreram nas primeiras 13 aplicações e 28,6% nas 27 aplicações subsequentes. Em
todos os pacientes o feixe neurovascular estava situado no terço medial da marcação
realizada à caneta e mesmo nos casos em que houve falha da localização da agulha
havia distância segura ao feixe neurovascular. Obtivemos apenas 1 caso de efeito
adverso, onde ocorreu apraxia do nervo femoral com melhora espontânea em 2 dias.
Conclusão O bloqueio PENG não guiado é uma técnica viável e pode ser realizada por
um médico que já possui conhecimento na aplicação, em serviços onde não haja
disponibilidade do aparelho de ultrassonografia.

Palavras-chave

► analgesia
► anestesia
► bloqueio nervoso
► fraturas do quadril
► manejo da dor
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• Demarcation of a line connecting the two points (i.e., ASIS
and P) towards the path of the inguinal ligament (►Fig. 2).
Next, we divided this line into three-thirds (►Fig. 3).

• Positioning the injection needle in the middle of the
lateral third of the demarcated line, at a 70° inclination
to the patient’s skin, towards point P (►Figs. 4 and 5).

• Needle introduction until it touched the bone, followed by
its retraction for approximately 1mm.

• Positioning a convex 3.5-MHz US probe medially to the
needle following the demarcated line to verify the nee-
dle’s unguided placement (►Fig. 6). The goal was to reach
a point between the anterior inferior iliac spine (ASIS) and
the iliopsoas muscle tendon, visible on US (►Fig. 7A).

• In cases of poor positioning (►Fig. 7B), we readjusted the
needle for the correct solution injection.

• After assuring the correct needle position, we slowly and
continuously infiltrated 20mL of the solution.

The risks involved were inherent to this procedure, in-
cluding infection, abscess, hematoma, local pain, bleeding,
and artery or vessel perforation. However, these risks were
minimized as much as possible by the institutional protocol
procedures. The same orthopedist, who had prior training

and familiarity with the pericapsular block, performed all
infiltrations.

Statistical Analysis
We tested the normality of demographic data and expressed
them asmean and standard deviation (SD) values. Moreover,
we performed a qualitative analysis of the technique’s binary
error and accuracy data and expressed them as absolute and
relative measurements.

Results

Thirty-nine patients were eligible for the study. The study
included 35 subjects (40 hips) and excluded four patients
(four hips), two for having a pathological bone fracture, one
for refusing their study participation, and one for presenting
a diagnosis of complex regional pain.

Of those included in the research, 11 subjects were male
(27.5%), and 29 were female (72.5%), with an average age
range of 59.2�18.9 years. All complained of hip pain. The
average weight and height were 66.5�12.8 kg and
160.8�9.0 cm, respectively, with an average body mass
index (BMI) of 25.9 kg/m2.

Fig. 1 Beginning of the skin demarcation. Drawing the anterior superior iliac spine (ASIS) contour and longitudinal and transverse palpation of
the iliopubic branch.
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Fig. 2 Union of half of the anterior superior iliac spine (ASIS) and the apex of the pubic (P) demarcation.

Fig. 3 Division of the demarcation in three parts.
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Fig. 4 Demarcation of half of the first third part.

Fig. 5 Aspect of the needle angulation at 70° in the described demarcation.
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Themost frequent diagnoseswere primary and secondary
arthrosis, with ten (25%) and nine (22.5%) cases, respectively,
followed by eight femoral neck fractures (20%), seven trans-
trochanteric fractures (17.5%), three femoroacetabular
impacts (7.5%), and three other cases (7.5%).

Nineteen applications occurred on the right hip, whereas
21 were on the left hip. US confirmation after puncture
determined an 85% success rate (33 applications). When
temporally grouping the 40 applications into three-thirds,
five (71.4%) of the seven cases with positioning errors
occurred in the first application period, one (14.2%) in
the second period, and one (14.2%) in the third period.

In all hips, the neurovascular bundle was in the medial
third of the pen-made demarcation. Even when the applica-
tion failed, the distance between the needle and the neuro-
vascular bundle was safe. The seven cases with poor needle

positioning occurred in females. In four of them, the needle
was in ASIS. Two patients had excessive pelvic anteversion,
with poor needle positioning anterior to the hip. In the last
case, the patient was obese, and the needle did not reach the
bone, requiring its replacement with a larger one.

A single block-related complication occurred in 40 appli-
cations (2.5%), with the patient presenting femoral nerve
apraxia and quadriceps muscle contraction deficit. This
complication resolved within 2 days post-application. This
subject had arthrosis secondary to right hip osteonecrosis,
and the needle was in the correct position, lateral to the
psoas muscle tendon, according to the US.

Discussion

Despite the increasing US popularization, its availability
remains scarce in some places, which also suffer from
inadequate resources. As a result, the performance of the
original PENG block technique is unfeasible. We are aware
that US is critical for correct infiltration, as it brings comfort
and facilitates bedside care for patientswith hip painwaiting
for the definitive procedure in hospitals with no US. There-
fore, we aimed to analyze the accuracy of performing this
technique unguided.

The unguided PENG technique had promising results,
with a high success rate (85%). Moreover, it was a safe
technique, potentially benefitting patients in services with
no US equipment.

Since its original publication in 20181, PENG block pro-
vided good benefits in controlling pain in patients with acute
conditions.1,11–13 However, its use and effectiveness in
chronic hip conditions remain little explored in the litera-
ture.14 This is another scenario for a potential unguided block
test.

The 15% failure rate mostly occurred during the first third
of the study, potentially suggesting the need for a learning
curve for the procedure. The suggestion is to initially use the
US until the professional feels comfortable enough to per-
form the techniquewithout its guidance. Considering the last
two-thirds of our sample alone, we can observe a 92.5%
assertiveness with no higher risks to the neurovascular
bundle.

Fig. 6 Aspect of the needle towards the apex of the demarcated
iliopubic branch and positioning of the ultrasound probe.

Fig. 7 Ultrasonographic appearance of the structures with good positioning (A). Ultrasound appearance of the poor-positioned structures (B).
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As for the cases of poor positioning highlighted in this
study, we recommend caution with the unguided technique
in obese subjects (maybe performing the puncture with a
larger needle) and cases of significant pelvic anteversion.

The femoral nerve apraxia occurred in a 45-year-old
female patient with coxarthrosis. We believe this complica-
tion is not frequent, as PENG is common in patients with
fractures,1,11–13 under bed rest. However, other authors
reported this complication.15 We suggest rest and observa-
tion for at least one hour for patients with fractures before
their release on an outpatient basis after testing the quadri-
ceps muscle function. In rare cases of femoral nerve apraxia,
rest for 2 to 3 days is advisable until the weakness of the
anterior thigh muscles improves.

This study has some limitations, highlighting the needle
adjustment in cases of poor positioning, potentially mini-
mizing infiltration-related complications in adverse loca-
tions. Although this method is consistent with the study
objective of analyzing the feasibility and accuracy of the
unguided technique and preserving patient safety, we be-
lieve interpreting the complications observed in this study
should be cautious because of their potential underestima-
tion. Further studies analyzing the efficacy and safety of the
unguided PENG technique are required.

Conclusion

Unguided PENG block is a viable technique with good accu-
racy and growing evidence of its potential performance with
no US guidance.
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