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1. Introduction

Hip surgery accounts for a high percentage of both emergency and elective surgical procedures in
hospitals. Regardless of surgery being prescribed to treat a fracture or coxarthrosis, patients are
usually elderly with multiple associated comorbidities (1). When faced with this patient profile, there
is a tendency to undertreat pain for fear of the side effects and pharmacological interactions of
conventional analgesic drugs (2).

The hip joint consists of the coxal bone (acetabulum) and the head of the femur, both lined by the
hyaline cartilage. A protective and strong hip capsule seals the joint hermetically. Three strong
ligaments (iliofemoral ligament, ligament of Bertin, or ischiofemoral ligament, and pubofemoral
ligament) link the hip bones to the thigh. Its innervation is complex; it will depend essentially on the
lumbar and lumbosacral plexuses. The anterior and more proximal region is that of the lumbar plexus
(the major nerve of which is the femoral nerve) and the posterior face is innervated by the lumbosacral
plexus (of which the major nerve is the sciatic nerve) (3).

Ultrasound-guided regional anesthesia applied in orthopedic and trauma surgery has been shown to
reduce the doses of opioids and conventional analgesics, to ease deambulation and early recovery, to
improve respiratory dynamics and to reduce vein thrombosis and pneumonias (4, 5). Our study aims
to verify whether L-ESP block is effective in the hip and proximal femur surgeries and allows to
lower the dosage of opioids in these patients.

2. Material and methods

The clinical trial shall be carried out at the Hospital Universitario Alvaro Cunqueiro [Alvaro
Cunqueiro Teaching Hospital] of Vigo. The recruitment period shall run from 1 July 2024 to
December 2025. Patients recruited and included in the study shall previously sign a written informed
consent.

2.1 Inclusion and exclusion criteria

This study shall include all patients of both sexes over 18 years of age having undergone hip surgery,
ASA I-1II (classification system used by the American Society of Anesthesiologists where I is low
anesthetic risk and IV is high risk), with the capacity to comprehend the principles of pain assessment
using the VAS visual analogue scale and having previously signed an informed consent.

Exclusions shall apply to patients with contraindications for the technique and/or the drugs used in
this context, in cases of technical inability to perform the block, to patients presenting with severe
cognitive impairment or prior mental disabilities described in their medical records, or to patients
already included in other clinical trials.

2.2 Randomization

Upon signing the informed consent and after the surgery, a systematic randomization shall be carried
out by means of a computer system which shall define the arm to which a specific patient belongs.



There will be two groups of patients (a group on which ultrasound-guided L-ESP shall be carried out
at the L.3-L4 level with 30 mL of levobupivacaine 0.25% and a control group which shall be handled
with conventional intravenous analgesia). A total of 180 patients, 90 in each group, shall be
randomized.

Use of the locoregional technique renders it impossible to blind the study both to the patient and the
anesthetist delivering it. Even so, a blind assessment of the objectives shall be carried out, as the
nurses who will collect data from the first hours post-surgery and the unit staff nurses who will collect
data in the subsequent hours will not know the group to which each patient belongs.

2.3 Intervention

It is a clinical trial designed and conducted by researchers in which the industry does not take part. It
is included within a pragmatic randomized low interventional single-centre parallel non blinded
design with blinded assessment of the objectives. All patients to undergo emergency or elective hip
surgery who meet the inclusion criteria and do not meet any of the proposed exclusion criteria shall
be included. The main variable shall be pain control (assessed with the VAS scale) after hip surgery.
There will be two groups of patients (a group on which ultrasound-guided ESP-L shall be carried out
at the L3-14 level with 30 mL of levobupivacaine 0.25% and a control group which shall be handled
with conventional intravenous analgesia) (Appendix I).

L-ESP block shall be carried out using a portable ultrasound machine with a linear or convex
transducer, and a 50 mm or 80 mm Pajunk® 22G needle, depending on the target block depth. The
patient shall be placed in the lateral decubitus position opposite to the leg to be blocked. We shall
locate the transverse apophyses at the L3-L4 level with a parasagittal incision. Once this objective is
located, a 22G 50 mm or 80 mm needle is inserted, depending on the depth of the same, from cranial
to caudal in the plane of the ultrasound probe. We will advance through the erector spinae muscles,
subsequently performing hydrodissection and injection of 30 mL of levobupivacaine 0.25% once
negative aspiration has been carried out.

In the group of patients without locoregional block, we will also collect data on post-surgery pain
using the Visual Analogue Scale (VAS), use of opioids and complications associated with said use.

We will collect the age, sex, height, weight, ASA, date of admission and date of surgery, type of
surgery (prosthesis/osteosynthesis), type of anesthesia and pre-block VAS.

When the locoregional technique is performed, the zero hour moment is deemed to be the time within
the first two hours of the postoperative period when the patient presents with VAS >1.

An analgesic postoperative protocol shall be available in which, after performing the locoregional
technique (for the patients in that group), 1000 mg of paracetamol shall be administered every eight
hours, as well as 50 mg of dexketoprofen or 400 mg of ibuprofen every eight hours. 1000 mg of
metamizol every eight hours shall be prescribed for patients allergic to NSAIDs or paracetamol, or if
needed for rescue. If VAS >4, 2 mg of morphine shall be concurrently prescribed. In the latter case,
we shall reassess after 15 minutes. Should VAS >4 persist after delivery of the bolus, the same dose
of morphine shall be repeated with subsequent assessment in 15 minutes, up to a maximum of 12 mg
of morphine in twenty-four hours (see Appendix 2).

We shall assess VAS at 30 minutes and 2, 6, 12, 24 and 48 hours, as well as the adverse effects of the
locoregional block and the opioids; the degree of satisfaction of the patient and the technical ease of
the block shall also be assessed.

2.4 Objectives



Primary objective

To compare the analgesic effectiveness and safety of lumbar ESP block versus absence of block after
hip and proximal femur surgeries by means of the VAS scale with pain reduction of at least 1 point
in the first two hours after surgery.

Secondary objectives

We shall compare the analgesic postoperative needs after performing L-ESP block versus a control
group of patients having undergone hip or proximal femur surgeries and the postoperative
consumption of opioids in both groups; we shall assess and compare the technical ease of the surgery
(L-ESP block) and the side effects in both lines of treatment. Finally, we shall assess the level of
satisfaction of the patients.

2.5 Statistical analysis

The analysis shall be carried out using the IBM SPSS software platform. A descriptive analysis of all
variables collected shall be carried out in which frequency and percentage shall be stated for
categorical and mean variables, standard deviation and range for quantitative normal variables or
mean and interquartile range for non-normal variables. Normality shall be assessed using the
Kolmogorov-Smirnov test.

Comparisons throughout monitoring of variables both of effectiveness and safety between both
groups shall be analyzed with the Chi-square test for categorical variables and T-Student test for
numerical variables, while for intragroup comparisons, the McNemar test shall be used for qualitative
variables and the T-Student test for samples related to quantitative variables. If data from quantitative
variables do not follow a normal distribution, the equivalent nonparametric Mann-Whitney U tests
shall be used for independent groups and Wilcoxon tests for related samples.

In all the hypothesis contrasts, statistically significant differences shall be deemed to exist when
p<0,05.

3. Discussion

Hip fractures have major health, social and economic impact. This kind of fracture accounts for a
high percentage of both urgent and elective surgeries in hospitals. Regardless of surgery being
prescribed to treat a fracture or coxarthrosis, patients are usually elderly with multiple associated
comorbidities (1). When faced with this patient profile, there is a tendency to undertreat pain for fear
of the side effects and pharmacological interactions of conventional analgesic drugs (6). Poor
analgesic control of these patients results in a slower recovery with longer hospital stays, increased
incidence of chronic pain and increased cardiovascular risks; hence the importance of a good
management of said control (7).

When dealing with a hip fracture, the conventional treatment shall be reduction and surgical fixation.
In patients who are not candidates for surgery due to their high rate of comorbidities, pain control
will be a challenge for healthcare professionals. Recent studies have even suggested using chemical
denervation techniques to improve the quality of life in its final years. In countries such as Hong
Kong, about 4% of these fractures are treated conservatively, as the patients are rejected for surgery

2).

The Hospital Complex of Vigo, covering a healthcare area populated by 570,000 residents, has
recorded 315 hip fractures in the last year. Average age of the patients was 85 years and 82% of them
were women.

In our center, regional anesthesia prevails significantly over general anesthesia for this kind of surgery.
Both techniques have been found to be equally efficient, without major differences in morbimortality



(8). Still, some revisions claim the superiority of regional anesthesia in these surgeries, with better
postoperative results, and link general anesthesia to higher risk of hospital mortality, respiratory
failure, longer average stays and higher rates of readmission (9). Ultrasound-guided regional
anesthesia used in orthopedic and trauma surgery is on the rise, as it has been shown to reduce the
doses of opioids and conventional analgesics (10, 11).

Several peripheral blocks validated in hip surgery have been described in scientific literature. Among
them are the fascia iliaca block, femoral nerve block, lateral femoral cutaneous nerve block, PENG
block or the quadratus lumborum block, among others (12).

The fascia iliaca block has been endorsed by multiple work groups, Mateusz Klukowski et al among
them, who concluded that the patients on who this block was performed required less analgesic
interventions (3 as opposed to 11, p<0.0001) and showed a significantly lower need for analgesics
than patients without block, without complications after performance of said block (13). PENG block,
used from 2018 and developed by Girén-Arango et al (14), is currently one of the peripheral nerve
blocks most widely used in hip fracture patients. D-Yin Lin et al carried out a single-centre
randomized double blind clinical trial which revealed that the patients on who PENG was performed
for intraoperative and postoperative analgesia during hip fracture surgery experience less
postoperative pain in the recovery room but there are no differences in the first postoperative day (15).

Performance of this type of locoregional analgesia is not only useful for pain control after surgery,
but it has even been successfully used prior to surgery. Ali Ishan Uysal et al confirm the effectiveness
of the preoperative femoral nerve block in the trochanteric femur fracture surgery and in the
prevention of pain during the application of regional anesthesia (16).

Furthermore, given the many therapeutic analgesic options available for this kind of surgery, it is
possible to compare them with each other so as to find the option that works best for each type of
patient and surgical technique. There is an extensive comparative bibliography on this subject, such
as the randomized clinical trial carried out by Faramarz Mosaffa, who concluded that PENG block is
a good method for the analgesia of hip fractures and provides better analgesia than the fascia iliaca
compartment block (17).

L-ESP block consists in looking for the transverse apophyses at the L3-L4 level and depositing a local
anesthetic at this level advancing through the erector spinae muscles to reach the apophyses. Diffusion
of the local anesthetic varies depending on whether the block is performed at the thoracic or lumbar
level due to the differences in the anatomy of each area; it has been found that at least 5 mL of local
anesthetic would be necessary at the lumbar level versus 2.5 mL for the thoracic level (18). Some
articles support the notion that the ESP block acts similarly to paravertebral blocks, as studies
performed in cadavers have shown expansion of the local anesthetic at this level. The number of
intercostal spaces that it may cover ranges between 7 and 3 (19).

Lumbar parasagittal approach at L4 level in ultrasound-guided plane is the classic approach and it
may be performed using anatomical landmarks (20). Serkan Turgal et al, among others, have reported
extensive and lasting pain relief after a hip arthroscopy using single injection ESP at the L4 transverse
apophysis level with bupivacaine 0.25% without significant motor block (21-23). Said publications
are limited, as they are series of cases and not protocolized clinical trials. This block has even been
used by Ali Ahiskalioglu as an intraoperative anesthetic technique together with sedation in an
observational study with fifteen high-risk patients, performing a lumbar ESP block with 40 mL of a
mix of local anesthetic (20 mL bupivacaine 0.5%, 10 mL lidocaine 2% and 10 mL of normal saline
solution) together with propofol as a sedative; all surgeries were satisfactory, there being no need to
change to general or intradural anesthesia (24).

The option to combine this block is feasible and it has proven effective as described by Ince et al
when combining the PENG block and the erector spinae plane block to provide treatment for



postsurgery pain to a 4-year-old boy who underwent surgery to treat a congenital hip dysplasia,
reducing the need for additional analgesics (25).

Even the application of this block will allow us to compare it with others as Serkan Turgal et al did
by means of a prospective study in which they conclude that both L-ESP block and the quadratus
lumborum block have a similar effect and both improve the quality of analgesia in patients who
undergo hip and proximal femur surgery as against the standard intravenous analgesia regime (26).

In spite of what has been described above, to this day there are very few clinical trials focusing on
the L-ESP block applied to hip surgery and its comparison with conventional intravenous analgesia.

4. Conclusions

This pragmatic single-centre parallel group randomized clinical trial will allow us to assess the
effectiveness of the L-ESP block in hip surgery. Additionally, we will also assess its safety and
potential adverse effects as against conventional analgesia and consumption of opioids. Application
of this kind of multimodal analgesia (associating locoregional blocks) will enable us to approach pain

more comprehensively to achieve a faster rehabilitation and recovery of the hip surgery patient.

5. Appendices

Appendix 1. Timeline of the trial

Appendix 2. Post-surgery analgesia protocol



6. Bibliography

1. Cho HM, Lee K, Min W, Choi YS, Lee HS, Mun HJ, et al. Survival and functional outcomes after
hip fracture among nursing home residents. J Korean Med Sci. 2016;31(1):89-97.

2. Kwun-Tung Ng T, Chan W-S, Peng PWH, Sham P, Sasaki S, Tsui H-F. Chemical hip denervation
for inoperable hip fracture. Anesth Analg. 2020;130(2):498-504.

3. Pun M, Ng T, Vermeylen K, Tran J. Innervation of the hip joint: implications for regional
anaesthesia and image-guided interventional pain procedures. BJA Educ. 2024 Jun;24(6):191-202.
doi: 10.1016/j.bjae.2024.02.005. Epub 2024 Apr 8. PMID: 38764441; PMCID: PMC11096440.

4. Johnson RL, Kopp SL, Burkle CM, Duncan CM, Jacob AK, Erwin PJ, et al. Neuraxial vs general
anaesthesia for total hip and total knee arthroplasty: a systematic review of comparative-eftectiveness
research. Br J Anaesth. 2016;116(2):163—-76

5. Abdulla A, Adams N, Bone M, Elliott AM, Gaffin J, Jones D, et al. Guidance on the management
of pain in older people. Age Ageing. 2013;42 Suppl 1(suppl 1):11-57.

6. Overview | Hip fracture: management | Guidance | NICE. [cited 2021 Jan 31]; Available from:
https://www.nice.org.uk/guidance/cgl24

7. Morrison SR, Magaziner J, McLaughlin MA, et al. The impact of post-operative pain on outcomes
following hip fracture. Pain 2003;103:303—11.

8. J PM, H. HH, R G. Anaesthesia for hip fracture surgery in adults. Cochrane Database Syst Rev.
2001;000521.

9. Chen DX, Yang L, Ding L, Li SY, Qi YN, Li Q. Perioperative outcomes in geriatric patients
undergoing hip fracture surgery with different anesthesia techniques: A systematic review and meta-
analysis. Medicine (Baltimore). 2019;98(49):e18220

10. O’Reilly N, Desmet M, Kearns R. Fascia iliaca compartment block. BJA Educ. 2019;19(6):191—
7.

11. Castillon P, Veloso M, Gomez O, Salvador J, Bartra A, Anglés F. El bloqueo iliofascial en el
tratamiento analgésico de la fractura de cadera del anciano. Rev Esp Cir Ortop Traumatol.
2017;61(6):383-9.

12. Muse 10, Deiling B, Grinman L, Hadeed MM, Elkassabany N. Peripheral Nerve Blocks for Hip
Fractures. Journal of Clinical Medicine. 2024; 13(12):3457. https://doi.org/10.3390/jcm13123457

13. Klukowski M, Kowalczyk R, Goérniewski G, Legosz P, Janiak M, Trzebicki J. Iliac Fascia
Compartment Block and Analgesic Consumption in Patients Operated on for Hip Fracture. Ortop
Traumatol Rehabil. 2017 Oct 31;19(5):451-459. doi: 10.5604/01.3001.0010.5825. PMID: 29154229.

14. Giron-Arango L, Peng PWH, Chin KJ, et al. Pericapsular nerve group (PENG) block for hip
fracture. Reg Anesth Pain Med 2018;43:859—-63.

15. Lin DY, Morrison C, Brown B, Saies AA, Pawar R, Vermeulen M, Anderson SR, Lee TS,


https://www.nice.org.uk/guidance/cg124
https://doi.org/10.3390/jcm13123457

Doornberg J, Kroon HM, Jaarsma RL. Pericapsular nerve group (PENG) block provides improved
short-term analgesia compared with the femoral nerve block in hip fracture surgery: a single-center
double-blinded randomized comparative trial. Reg Anesth Pain Med. 2021 May;46(5):398-403. doi:
10.1136/rapm-2020-102315. Epub 2021 Feb 26. PMID: 33637625.

16. Uysal Al, Altiparmak B, Yasar E, Turan M, Canbek U, Yilmaz N, Giimiis Demirbilek S. The
effects of early femoral nerve block intervention on preoperative pain management and incidence of
postoperative delirium geriatric patients undergoing trochanteric femur fracture surgery: A
randomized controlled trial. Ulus Travma Acil Cerrahi Derg. 2020 Jan;26(1):109-114. English. doi:
10.14744/tjtes.2019.78002. PMID: 31942744.

17. Mosafta F, Taheri M, Manafi Rasi A, Samadpour H, Memary E, Mirkheshti A. Comparison of
pericapsular nerve group (PENG) block with fascia iliaca compartment block (FICB) for pain control
in hip fractures: A double-blind prospective randomized controlled clinical trial. Orthop Traumatol
Surg Res. 2022 Feb;108(1):103135. doi: 10.1016/j.0tsr.2021.103135. Epub 2021 Oct 29. PMID:
34715388.

18. Tulgar S, Aydin ME, Ahiskalioglu A, De Cassai A, Gurkan Y. Anesthetic techniques: Focus on
lumbar erector spinae plane block. Local Reg Anesth. 2020;13:121-33.

19. Bonvicini D, Boscolo-Berto R, De Cassai A, Negrello M, Macchi V, Tiberio I, et al. Anatomical
basis of erector spinae plane block: a dissection and histotopographic pilot study. J Anesth.
2021;35(1):102—-11.

20. Vidal E, Giménez H, Forero M, Fajardo M. Bloqueo del plano del musculo erector espinal: estudio
anatomico-cadavérico para determinar su mecanismo de accion. Rev Esp Anestesiol Reanim.
2018;65(9):514-9.

21. Tulgar S, Senturk O. Ultrasound guided Erector Spinae Plane block at L-4 transverse process
level provides effective postoperative analgesia for total hip arthroplasty. J Clin Anesth. 2018;44:68.

22. Tulgar S, Unal OK, Thomas DT, Ozer Z. A novel modification to ultrasound guided lumbar
erector spinae plane block: Tulgar approach. J Clin Anesth. 2019;56:30—1.

23. Tulgar S, Selvi O, Senturk O, Ermis MN, Cubuk R, Ozer Z. Clinical experiences of ultrasound-
guided lumbar erector spinae plane block for hip joint and proximal femur surgeries. J Clin Anesth.
2018;47:5-6.

24. Ahiskalioglu A, Tulgar S, Celik M, Ozer Z, Alici HA, Aydin ME. Lumbar Erector Spinae Plane
Block as a Main Anesthetic Method for Hip Surgery in High Risk Elderly Patients: Initial Experience
with a Magnetic Resonance Imaging. Eurasian J Med. 2020 Feb;52(1):16-20. doi:
10.5152/eurasianjmed.2020.19224. PMID: 32158307; PMCID: PMC7051237.

25. Ince I, Kilicaslan A, Kutlu E, Aydin A. Combined pericapsular nerve block (PENG) and lumbar
erector spinae plane (ESP) block for congenital hip dislocation surgery. J Clin Anesth. 2020
May;61:109671. doi: 10.1016/j.jclinane.2019.109671. Epub 2019 Nov 27. PMID: 31786066.

26. Tulgar S, Kose HC, Selvi O, Senturk O, Thomas DT, Ermis MN, et al. Comparison of ultrasound-
guided lumbar Erector spinae Plane block and Transmuscular Quadratus Lumborum block for
postoperative analgesia in hip and proximal femur surgery: A prospective randomized feasibility
study. Anesth Essays Res. 2018;12(4):825-31.



