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ABSTRACT

Objective: Since initial description by Forero for thoracic region, ultrasound guided erector spinae plane
(ESP) block has experienced several surgeries for postoperative pain management, chronic pain or surgical
anesthesia. Although ESP block has been reported to provide effective analgesia in the thoracic region, its
effect in lumbar region still unclear. In this study we aimed to showed our successful experience with lumbar
ESP block as a main anesthetic technique in fifteen high risk elderly patients undergoing hip surgery with mild
propofol sedation.

Materials and Methods: In this observational study high risk elderly fifteen patients received lumbar ESP
block as a main anesthetic technique with mild propofol sedation. 40 mL of local anesthetic mixture (20 mL
bupivacaine 0.5%, 10 mL lidocaine 2%, and 10 mL normal saline) was administered between the erector spi-
nae muscles and transverse process at the level of the 4th lumbar vertebra. Also we demonstrate magnetic
resonance images and discuss the anatomic basis of lumbar ESP block.

Results: All patients’ surgeries were completed without requirement for general anesthesia or local anes-
thesia infiltration of the surgical site. All patients’ pain scores were <2/10 in the recovery room. Significant
contrast spread was observed between the Th12 and L5 transverse process and erector spinae muscle and
between multifidus muscle and iliocostal muscle at the L2-4 levels. Contrast material was observed at the
anterior of the transverse process spreading to the paravertebral, foraminal and partially epidural area/spaces
and also in the areas where the lumbar nerves enter the psoas muscle.

Conclusion: Lumbar ESP block when combined with mild sedoanalgesia provides adequate and safe anes-
thesia in high risk elderly patients undergoing hip surgery.

Keywords: hip surgery, erector spinae plane block, magnetic resonance imaging, high risk patient

Introduction

Ultrasound-guided erector spinae plane block (ESPB) is an interfascial plane block, first described
by Forero et al. [1]in 2016, which is used in the treatment of thoracic neuropathic pain. It was
later reported in the treatment of postoperative pain from surgical procedures, ranging from
shoulder to hip surgery [2-5].

While ESPB is generally performed at the thoracic vertebral level, in 2017, we reported its effec-
tive use in postoperative analgesia in hip surgery. When performed at the lumbar 4th vertebral
level, ESPB led to sensorial blockage between Thl12 and L4 dermatomes [5]. In a case series
published later where lumbar ESPB (L-ESPB) was reported to lead to effective postoperative an-
algesia in hip and proximal femoral surgery, a computerized tomography imaging demonstrated
spread of local anesthetic to the lumbar plexus, leading to an effect similar to lumbar plexus
block [6].

There are many advantages of using regional anesthesia techniques in hip surgery. First, it leads to
perioperative and postoperative analgesia, therefore decreasing opioid requirement and the in-
cidence of postoperative delirium [7]. Second, regional anesthesia techniques can be used as the
main anesthetic method in patients where general or neuroaxial anesthesia should be avoided
due to comorbidities. It also allows major procedures such as hip surgery to be completed under
sedation.
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The use of ultrasound-guided lumbar plexus
block, sacral plexus block, paravertebral block,
and fascia blocks used alone or in combination
for main surgical anesthesia have been report-
ed in many case reports or case series [8-11].
These blocks or their combinations can be life-
saving and improve the quality of life in patients
with serious comorbidities.

In lieu of our previous studies and current litera-
ture, we hypothesized L-ESPB could be used as
the main surgical anesthetic technique in high-
risk patients scheduled to undergo hip surgery,
as it has a near identical effect. Herein, we re-
port our experience with L-ESPB and mild se-
doanalgesia in high-risk patients undergoing hip
surgery, demonstrate magnetic resonance im-
ages, and discuss the anatomic basis of L-ESPB.
Also, we will evaluate the generalizability, feasi-
bility, benefits, and risks, as well as patient and
surgeon satisfaction with L-ESPB.

Materials and Methods

This study was conducted at two schools of
medicine. At these two institutes, patients
undergo preoperative multidisciplinary evalu-
ation. Patients who have American Society of
Anesthesiologists (ASA) IV and/or high risk
due to comorbidity, use multiple medications,
or suffer from respiratory, cardiac, neurologic,
or neurological problems were included the
study. For such patients where general or
neuroaxial anesthesia should be avoided, the
lumbar plexus block (alone or in combination
with the sacral plexus block) and L-ESPB are
routinely available regional anesthetic meth-
ods that can be used. This study included pa-
tients who underwent written informed con-
sent between June 01, 2018, and December
31,2018, to use L-ESPB with mild sedoanal-
gesia as the primary anesthetic technique. All
patients were given detailed information pre-
operatively regarding the anesthesia proce-
dure, including potential complications, by an
anesthesia specialist. All surgical procedures
were performed by one of two orthopedic
surgeons.

Patients’ demographic information, the type
of hip fracture and surgery, perioperative
sedoanalgesic agents and their dosages, and
postoperative pain scores were collected.
Prospectively collected data were analyzed
retrospectively.

Patients were given 4-6 [t/O2 in the block room.
Patients underwent routine monitorization us-
ing electrocardiogram, peripheral oxygen satu-
ration, and invasive arterial monitorization. In-
travenous (iv) access was secured, and sedation

with midazolam -2 mg and fentanyl 25-50 mcg
was administered.

Patients were placed on their side so that the
surgical side was placed superiorly. The 4™ lum-
bar vertebra was identified, and a low-frequen-
cy convex transducer was placed on the sagittal
plane in the midline and slowly moved laterally.
The transverse process of the 4" lumbar verte-
bra was identified 4-6 cm laterally to the midline.
A 22-gauge, 80-mm needle was inserted using
the out-of-plane technique, until it touched the
transverse process. Following negative aspira-
tion, 40 mL of LA (20 mL bupivacaine 0.5%,
[0 mL lidocaine 2%, and 10 mL normal saline)
was administered between the erector spinae
muscles and transverse process in the interfacial
plane (Figure ).

Following block administration, the patients were
placed in the supine position, and the spread of
sensorial blockage was identified using the cold
test after 30 minutes. This test was repeated at
45th and 60th minute if an adequate spread had
not been achieved. An adequate spread was de-
fined as dermatomal blockage between LI and
L4. Supplemental oxygen was administered via
a facemask with capnography monitoring. Fol-
lowing determination of adequate dermatomal
blockage, patients were transferred into the
operating room. Propofol infusion at .5 mg/kg/
hour was commenced and adjusted according
to patient’s response during surgery. In patients
reporting discomfort or showing facial grimace,
|0 mg of ketamine was administered.

Patients were taken to the recovery room
at the end of the procedure, and pain scores
were assessed using an | |-point verbal rat-

ing scale (NRS) (0 meaning “no pain” and 10
meaning “worst pain imaginable”). A Likert
scale was used at the 24™ hour for patients and
surgeons to determine satisfaction (I meaning
“not satisfied” and 5 meaning "‘completely satis-
fied”).

A 52-year-old male with a 3-year history of
chronic lumbar neuropathic pain presenting at
the Division of Pain Management had previously
undergone epidural injection and transforaminal
injection several times. The patient had under-
gone L-ESPB with relieved pain and requested
L-ESPB to be repeated, 3 months after the initial
procedure because the pain returned. Written
informed consent was taken from the patient
for magnetic resonance imaging (MRI) following
L-ESPB. With the patient in the side position, 20
mL bupivacaine, 10 mL lidocaine, 8.6 mL saline,
125 mg/mL metilprednisolon | mL, and 0.4 mL
gadobutrol (Gadovist 1.0 mmol/mL, BAYER,
Istanbul, TURKEY) with 1/200.000 adrenaline
were applied at the L4 level (total volume 40
mL). The NRS, which was 8/10 before the pro-
cedure, was observed to be 0/10 10 minutes af-
ter L-ESPB was performed. The magnetic reso-
nance images were taken 60 minutes following
L-ESPB.

Statistical Analysis

Data were analyzed using the The Statistical
Package for the Social Sciences (SPSS) version
21 (IBM Corp.; Armonk, NY, USA) package
program. Continuous quantitative data were
presented as number, meantstandard devia-
tion. A paired samples test was applied to non-
parametric data for statistical evaluation of
repeated measurements. A p<0.05 was consid-
ered significant.

Cranial

Figure | a, b. a) Probe and ultrasound setup for the ESP block. b) Sonographic image of the L-ESP block.

TP: transverse process
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Table 1. Age, gender, comorbidities, side of surgery, hip pathology, and type of surgery for all patients

No.  Age-Gender  Comorbidities Side Hip Pathology Type of Surgery

| 86/M CRF+Pulmonary HT+Advanced COPD, SpO,: 88% R Femoral neck fx Hemiarthroplasty

2 92/F AD+CRF+DM L Intertrochanteric femoral fx Hemiarthroplasty

3 94/F Advanced dementia+COPD R Subtrochanteric femoral fx Intramedullary Nailing-Long
4 88/M Advanced dementia+CHF + COPD, SpO,: 86% L Capitis femoris fx Hemiarthroplasty

5 84/M CHF+CRF, LVEF: 15% L Subtrochanteric femoral fx Intramedullary Nailing-Long
6 81/M Cachexia+AD+CRF R Subtrochanteric femoral fx Intramedullary Nailing-Long
7 84/F DM+COPD+PAP:70 mmHg+Advanced dementia, SpO, : 70% R Intertrochanteric femoral fx Hemiarthroplasty

8 82/F DM+HT+Acute SVE, SpO,: 65% L Intertrochanteric femoral fx Hemiarthroplasty

9 80/F Advanced Tl, PAP: 70 mmHg, SpO,: 50% R Intertrochanteric femoral fx Hemiarthroplasty

10 85/F Advanced COPD+PAP:52 mmHg+Parkinsonism, SpO,:76 % L Intertrochanteric femoral fx Hemiarthroplasty

I 90/F Cachexiat+Advanced AS+HT, PAP: 45 mmHg L Intertrochanteric femoral fx Hemiarthroplasty

12 78/M CABG+AVF+Active pneumonia L Intertrochanteric femoral fx Hemiarthroplasty

I3 88/M Advanced AS+CAD+Active pneumonia L Subtrochanteric femoral fx Intramedullary Nailing-Long
14 72/F CHF+HT+AF+SVE+Asthma L Intertrochanteric femoral fx Hemiarthroplasty

I5 84/F HT+DM+CRF+Stomach cancer+lschemic acute SVE R Intertrochanteric femoral fx Hemiarthroplasty

R: right; L: left; CRF: chronic renal failure; HT: hypertension; COPD: chronic obstructive pulmonary disease; AD: Alzheimer’s disease; CHF: chronic heart failure; LVEF: left ventric-
ular ejection fraction; PAP: pulmonary artery pressure; SVE: cerebrovascular event; SpO,: partial oxygen saturation at room air; Tl: tricuspid insufficiency; CABG: coronary artery
bypass grafting; AVR: aortic valve replacement; AS: aortic stenosis; AF: atrial fibrillation; fx: fracture

Table 2. Perioperative outcome measures. Values are median (IQR [range])

Median IQR Range
Block onset time (min) 30 30-30 30-45
Duration of surgery (min) 100 80-125 45-170
Propofol infusion rate (mg.kg™".h™") 1.5 1.25-2 1-2.5
Number of intraoperative ketamine (10 mg dose) 0 0-1.55 0-2
Duration of first analgesic requirement (hour) 8 7.5-9.5 6-14
|Q: interquartile range

Results

Patients’ demographic data are given in Table
|. Eleven patients underwent hemiarthroplasty
(partial hip prosthesis), and 4 underwent intra-
medullary femur nailing.

All surgical procedures were completed with-
out requirement for general anesthesia or local
anesthesia infiltration of the surgical site. Surgi-
cal time and perioperative propofol and intra-
operative ketamine requirement are shown in
Table 2. All patients’ NRS scores were <2/10 in
the recovery room. All surgeons reported a 5/5
satisfaction score with the anesthetic technique.
Of the |5 patients, 3 were unable to report sat-
isfaction due to impaired cognition, 3 reported
4/5 satisfaction, and the remaining 5/5.

A significant contrast spread was observed be-
tween the Th12 and L5 transverse process and
erector spinae muscle and between the multifi-
dus muscle and iliocostal muscle at the L2-4 lev-
els. Contrast material was observed at the ante-

rior of the transverse process, spreading to the
paravertebral, foraminal, and partially epidural
area/spaces and also in the areas where the lum-
bar nerves enter the psoas muscle (Figure 2).

Discussion

This study has demonstrated that the combination
of L-ESPB and mild sedoanalgesia is suitable for use
in high-risk patients. We have also demonstrated
that a high volume of LA in L-ESPB spreads to the
lumbar plexus. Therefore L-ESPB acts as lumbar
plexus block both radiologically and clinically.

Surgical procedures for hip fractures have a
higher mortality when compared to other or-
thopedic procedures due to the age and comor-
bidities associated with this group of patients.
Depending on the location of the fracture and
expected outcomes, partial or total hemiarthro-
plasty or proximal femoral nail can be performed
for proximal fractures, whereas open reduction
and internal fixation can be performed for more
distal fractures [ 12, 13].

Not only that there are many nerves that require
blockage in hip surgery, but also these nerves may
vary. However, it is generally accepted that the hip
joint is innervated by the ventral rami of the spi-
nal nerve roots of the lower part of the lumbar
plexus (L2-14) and the upper part of the sacral
plexus (L4-SI) [14]. Nerves innervating the hip
joint include the nerve to the rectus femoris (or.
femoral nerve), branches from the anterior divi-
sion of the obturator nerve, and the nerve to the
quadratus femoris (or. sacral plexus). The cutane-
ous innervation is from the lateral femoral cuta-
neous nerve (or. lumbar plexus, L2-L3), lateral
cutaneous branch of iliohypogastric nerve (T12
and L) and subcostal nerve (T 12 thoracic nerve).
These nerves innervate the area of the superior
lateral gluteal region and the proximal lateral thigh,
which are the areas involved in skin incision of pos-
terolateral approach to hip joint [ 15, 16].

Despite their comparatively more difficult ap-
plication, plexus blocks can be a lifesaving re-
gional anesthesia technique in high-risk patients
undergoing hip surgery where general or neu-
roaxial anesthesia should be avoided. These
techniques frequently include the lumbar plexus
block, paravertebral block, and sacral plexus
blocks with the support of sedoanalgesia [8-10,
|'7]. There are only a few reports of interfascial
plane blocks being used as the main anesthetic
method. The use of transversus abdominis plane
block and transversalis fascia plane block was
reported to contribute as a part of anesthesia
modality in hip surgery [I |, I5].
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In this study, we used L-ESPB as the surgical
anesthetic method in hip surgery. LA differs
in L-ESPB when compared to ESPB from the
thoracic levels in that its spread cephalad and
caudally is not so extensive. In a previous study,
we demonstrated the LA spread for L-ESPB
on computerized tomography from the dorsal
of the transverse process from T12 to S| and
also between LI and L5 to the anterior of the
transverse process and to the L2-L4 forami-
naes, spreading around the psoas muscle with
significant contrasting around the lumbar plexus.

A contrast MRI scan performed and reported
in this study demonstrated in more detail that
LA spreads to the L2-L5 nerve roots and even
to the epidural space. Images also demonstrated
a significant LA spread into the psoas muscle,
which we believe is why L-ESPB blocks all com-
ponents of the lumbar plexus. We believe that
the LA spread around the psoas muscle led to
blockage of the subcostal, ilioinguinal, and iliohy-
pogastric nerves.

The bone innervation of this area is through the
upper segment of the sacral plexus (L4-S1). Fi-
bers originating from the L5 root innervate the
trochanter major and the posterolateral aspect
of the femur, while fibers from S| innervate
the posterior aspect of the femur neck and the

posteromedial aspect of the lower half of the
femur. MRI images of our patient undergoing
L-ESPB demonstrated that LA spread to most
nerve roots of the upper sacral plexus. How-
ever, no LA spread was observed to the root of
S|, which innervates the posterior aspect of the
femur neck. However, there are several reports
that low-dose sedoanalgesia is effective for pain
caused during surgery in this area [9, 10, 18-21].

What advantages could L-ESPB offer over the
lumbar plexus block! Foremost, the needle
is inserted in an area distant to the vessel and
nerves, leading to less risk with regard to nerve
damage, vessel damage, and the inadvertent
application of LA intravascularly. Complications
reported for lumbar plexus block include hema-
toma, nerve injuries, sciatic spread, and cardiac
arrest associated with local anesthesia toxicity
[22-24]. Logically, the risk of observing these
complications in L-ESPB is significantly lower. In
L-ESPB, not only the lumbar plexus, but the dor-
sal ramus of the lumbar nerves is also blocked,
preventing any back pain secondary to periop-
erative manipulations. L-ESPB also provides an
extended sensorial coverage when compared to
the lumbar plexus block as LA spreads to the
L4-L5 nerve roots that are part of the upper
portion of the sacral plexus. This could make L-
ESPB advantageous in certain conditions. VWWhen

considering the cutaneous innervation regarding
hip surgery, a large portion of the surgical field
lies between L2-L4 dermatomes. L-ESPB is ad-
equate in causing complete blockage of this field.

The use of L-ESPB in hip surgery either com-
bined with another block for surgical anesthesia
or for use in postoperative analgesia was previ-
ously reported [6, 25]. In that study, the combi-
nation of L-ESPB and transmuscular QLB pro-
vided sufficient surgical anesthesia in high-risk
patients undergoing hemiarthroplasty with mini-
mal sedoanalgesia. Transmuscular QLB provides
effective postoperative analgesia for congenital
hip dislocation in pediatrics, and also adult hip
surgery has been previously reported by our
regional anesthesia team [26, 27]. However, our
study is the first to report the use of L-ESPB
with low-dose sedation as an effective, safe, and
feasible method in high-risk and advanced-age
patients, in lieu of magnetic resonance images
and anatomical bases. Although not statistically
analyzed, all patients’ perioperative hemody-
namic parameters were stable. Comparison of
L-ESPB with neuroaxial anesthesia techniques
will be useful.

The first limitation to our study is that it does
not evaluate perioperative hemodynamic data,

postoperative analgesia requirements, and
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long-term pain evaluation. Another limitation
is adjusting our propofol infusion according to
clinical observation and the response of the pa-
tient during surgery. Target-controlled infusion
of propofol using the Marsh model or adjusting
propofol infusion doses with Bispectral index
monitorization could have been more appropri-
ate. Finally, this manuscript should be considered
a feasibility study and the report of a new tech-
nique and its anatomical bases. More generaliz-
able results can be achieved through random-
ized controlled studies.

The L-ESPB block, when combined with mild
sedoanalgesia, provides adequate and safe an-
esthesia in high-risk and advanced-age patients
undergoing hip surgery. Larger controlled stud-
ies, as well as comparisons with other regional
anesthesia techniques, are required. Also, ana-
tomic studies to further confirm the spread of
local anesthetics and the nerves targeted will be
useful.
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