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Abstract
Background and Aims: To assess the efficacy of bilateral thoracic paravertebral nerve blocks (PVB)
in providing procedural anesthesia and post-procedural analgesia for placement of percutaneous radiologic
gastrostomy tubes (PRG) in patients with amyotrophic lateral sclerosis (ALS).
Methods: We prospectively observed 10 patients with ALS scheduled for PRG placement that had
bilateral thoracic PVBs at thoracic 7, 8, and 9 levels with administration of a mixture of 3 mL of 1%
ropivacaine, 0.5 mg/mL dexamethasone, and 5 μg/mL epinephrine at each level. The success of the block
was assessed after 10 minutes. PRG placement was done in the interventional radiology suite without
sedation. All patients were followed up via phone 24 hours after the procedure.
Results: All 10 patients had successful placement of PRG with PVBs as the primary anesthetic.
Segmental anesthesia over the surgical site in all cases was successful with first attempt of the blocks.
Three patients had significant hypotension after the block, requiring boluses of vasopressors and intravenous
fluids. All patients reported high levels of satisfaction and sleep quality on the night of the procedure.
Conclusions: Bilateral thoracic PVBs provided satisfactory procedural anesthesia and post-procedural
analgesia, and thus, seem promising as a safe alternative to sedation in ALS patients having PRG placement.
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Introduction
Enteral nutrition is provided in patients with
advanced amyotrophic lateral sclerosis (ALS) who have
bulbar symptoms. Percutaneous radiological gastrostomy (PRG) is a safe and effective method of nutritional tube placement in these patients [1, 2]. PRG is
performed either under local anesthesia infiltration
analgesia, with or without mild sedation, or general
anesthesia [2]. Respiratory depressant effects of sedative medications [3, 4] are pronounced in these patients,
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and they are to be used judiciously or avoided altogether
while placing a PRG. Peri-stomal pain during and after
a PRG [2] placement has been inadequately addressed
[5]. We believe that local anesthetic infiltration provides
insufficient analgesia both during and after the
procedure as the procedure entails piercing skin,
abdominal wall muscles, peritoneum, and the stomach
wall.
Paravertebral nerve blocks (PVB) have been used
to provide analgesia for surgical procedures, trauma,
and chronic pain [6] and have been used to produce
procedural anesthesia in patients undergoing minimality
invasive abdominal procedures such as liver mass
radiofrequency ablation [7], percutaneous transhepatic
biliary drainage [8], and percutaneous nephrolithotomy
[9]. We report a series of patients with ALS who underwent PRG placement under bilateral thoracic PVBs.
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Methods
This was a prospective observational case series
of patients who were diagnosed with ALS and had
significant bulbar symptoms requiring placement of a
PRG. An institutional Review Board approval was not
required given the small sample size.
The inclusion criteria were all patients with ALS
who had bulbar symptoms and had been deemed
candidates for placement of PRG by the neurologist
at our institute due to progressive malnourishment and
decreased oral intake with a high risk of pulmonary
aspiration.
Patients who had contraindications to performance
of PVBs, i.e., infection at the block site, tumors in the
paravertebral space at the level of injection, allergy to
local anesthetic drugs, or patient refusal, were excluded.
All patients were referred from the Department of
Neurology to the Department of Anesthesiology’s
Regional Anesthesia and Acute Pain Service prior to
having a PRG. Patients were advised to remain nil per
oral for more than 8 hours prior to their arrival to the
hospital. An informed consent for performance of thoracic PVBs was obtained from each patient. Patients
and their families were informed that these PVBs were
a novel technique and their efficacy was being
assessed based upon the outcome of the procedure
and the experience they, the patients, would report to
us when we give them a phone call the day after the
procedure.
Procedural technique
All patients had an intravenous line placed by a
nurse, and a pulse oximeter, non-invasive blood
pressure, and five lead electrocardiograms were applied
(standard American Society of Anesthesiologists
monitors). A nasal cannula with oxygen flowing at 2-4
liters/minute was then administered.
All multiple thoracic PVBs were performed by a
consultant regional anesthesiologist and/or a fellow in
regional anesthesiology with the patient sitting up and
hunched forward, while an assistant was holding the
patient from the front using the traditional landmark
technique. Thoracic spinous processes 6 to 8 were
identified by palpating the inferior tip of the scapula,
which anatomically corresponds to the T7 spinous
process. As injection of a larger volume local anesthetic
at fewer levels (i.e., bilateral T7 PVBs) resulted in an
unpredictable spread in our experience therefore the
local anesthetic was divided to be injected among three
levels bilaterally (T7-9). A marking pen was used to
mark the spinous process of T6, T7, and T8, and the
point of needle entry was marked 2.5 cm lateral to the
superior aspect of these spinous processes bilaterally.
These spinous processes correspond to thoracic spinal
nerve roots 7, 8, and 9. Small incremental doses of 1%

propofol (20-100 mg) were used to sedate the patients,
as needed. The PVBs were performed in a sterile
fashion after skin preparation was completed with
Chloraprep® (2% chlorhexidine gluconate and 70%
isopropyl alcohol). Local infiltration of skin was
performed with 2% lidocaine + 1:200,000 epinephrine
solution using a 25 Gauge hypodermic needle. A 22
Gauge 3.15 in (8 cm) Tuohy needle (B. Braun Medical
Inc., Bethlehem, PA, USA) incremented every 1 cm
was introduced 2.5 cm lateral to the palpated spinous
process, approaching perpendicular to the skin, until
contact with the transverse process was made. The
needle was then withdrawn and redirected in caudad
direction. It was then walked off the transverse process
and advanced an additional depth of up to 1 cm until a
loss of resistance through the superior costotransverse
ligament (Figure 1) was appreciated. A 3 mL injectate
containing a mixture of 1% ropivacaine + 0.5 mg/mL
dexamethasone + 5 μg/mL epinephrine was then deposited in the paravertebral space after confirmation of
no aspiration of blood or cerebral spinal fluid. After
completion of the procedure, the success of the block
was confirmed using loss of temperature sensation to
ice in the corresponding dermatomes (i.e., T7, 8 and
9; Figure 2). After that, an 8FR enteral feeding tube
(Corpak MedSystems Inc., Buffalo Gove, IL, USA)
was inserted through one of the nostrils using a lubricating gel. This enteral feeding tube was placed to
facilitate the insufflation of air into the stomach and to
bring the stomach closer to the abdominal wall to aid
the interventional radiologist. Patients were then transferred to an interventional radiology suite to have their
feeding tubes placed. No sedation was administered
for this procedure.

Fig. 1. Thoracic paravertebral space/costotransverse ligament
(by permission of Mayo Foundation for Medical Education and
Research. All rights reserved)

Paravertebral blocks for percutaneous gastrostomy 151

Results

Fig. 2. Dermatomal anesthesia required for placement of
percutaneous radiologic gastrostomy tubes
(by permission of Mayo Foundation for Medical Education and
Research. All rights reserved)

Patient Follow-Up
All patients were then followed up the day after
the procedure via phone. Data was collected on the
severity of pain (on a 0-10 numerical rating scale),
analgesic requirements in the first 24 hours, the quality
of sleep and the satisfaction with the pain control asked
to be rated as poor/fair/good/very good/excellent (Table
1).

The patients in this observational case series were
all consecutive and did not have any contraindications
regarding performing PVBs. All patients demonstrated
thermal anesthesia to ice over the upper abdominal
wall and underwent uneventful PRG placement. Three
of the first four patients on whom these thoracic PVBs
were performed, had a significant drop in blood
pressure (more than 20% baseline) due to sympathectomy associated with these nerve blocks. These
patients required boluses of phenylephrine 100-200 mcg
and ephedrine 10-20 mg to maintain adequate blood
pressure along with crystalloid and colloid infusions.
In view of hypotension due to sympathectomy form
bilateral PVBs, the subsequent patients were given an
intravenous bolus of 500 ml of 5% Albumin immediately
prior to performance of the PVBs. In doing this, we
found that none of the patients experienced significant
hypotension following the thoracic PVB with the
albumin preloading. There were no complications [10],
i.e., no epidural or intrathecal spread, pleural puncture,
or pneumothorax were noted from the block.
On follow up at 24 hours post procedure, patients
reported pain scores ranging from 0-7 and all patients
reported high levels of satisfaction and sleep quality
on the night of the procedure (Table 1).

Discussion
Local anesthetic infiltration of the skin and anterior
abdominal wall prior to insertion of PRG is not sufficient
to allay pain from the procedure. Patients with ALS
are at a very high risk for respiratory compromise and
aspiration, even when sedation is required during this
procedure. With just the skin being anesthetized using
local anesthetic infiltration, leaving the abdominal wall
muscles and parietal peritoneum inadequately
anesthetized, we believe that the incision, initial
puncture, and dilation will result in significant pain [5].

Table 1. Pain scores, sleep quality, and satisfaction in patients
A ge /S ex

P a in s cor e ( 0 -10 )
a ft er 24 h ou rs

An a lg es ics u s ed in fir st 24 h our s

S le ep q u a lit y

O ver a ll s a t is fa ct ion
w it h a n a lges ia

72/Female
62/Male
71/Female
74/Male
60/Male
78/Male
62/Female
64/Female
58/Male
65/Female

0
0
5
2
7
0
1
6
4
1

Hydrocodone/Acetaminophen 5/325 mg, 1 Tab
Hydrocodone/Acetaminophen 5/325 mg, 2 Tabs
Hydrocodone/Acetaminophen 5/325 mg, 1 Tab
None
Ketorolac 30 mg, 1 Tab
None
None
Hydrocodone 5 mg, 1 Tab
Hydrocodone 5 mg, 1 Tab
None

Good
Good
Fair
Good
Fair
Good
Very good
Good
Good
Very good

Very good
Excellent
Good
Excellent
Good
Excellent
Excellent
Good
Very good
Good
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The regional anesthetic options for PRG placement
in this particular patient subgroup, to avoid untoward
effects from sedation, are thoracic epidural,
subarachnoid block (SAB), and PVBs. Thoracic
epidural can reliably provide procedural anesthesia, but
its limitations in these patients are that: i) the procedure
is an outpatient based minor procedure; ii) dermatomal
anesthesia obtained will, at times, be difficult to control
as the spread of local anesthetic in the thoracic epidural
space depends on a multitude of factors [11]; iii)
compared to bilateral 3-level PVBs, the sympathectomy
is more pronounced [12]; and iv) for it to provide postprocedural analgesia, an epidural catheter has to be
inserted. SAB, though an option for procedures such
as placement of percutaneous endoscopic gastrostomy
tubes, would not be ideal as: i) it would cause a more
significant sympathectomy and hypotension compared
to bilateral 3-level PVB; ii) the duration of SAB and
the anesthesia is limited (45 min to 3 hours) depending
on the type of local anesthetic used; iii) it has no benefit
from postoperative analgesia which can be obtained with
PVBs, and iv) urinary retention and spinal headache
[13] can be problematic, which can be avoided by using
segmental PVBs targeting the dermatomes where the
procedure would be performed. Not only do PVBs
result in lesser sympathectomy than thoracic epidural
and SAB, they also avoid possible untoward complications such as epidural or spinal hematoma and spinal
cord injury. Alternative regional anesthetic/analgesic
options may potentially include subcostal Transversus
Abdominis Plane (TAP) block [14] and/or rectus
sheath block. However, there is a lack of evidence
describing their use as a primary anesthetic in this
patient population, and these blocks are unable to block
visceral innervation from the peritoneum.
Local anesthetic adjuvants were also used to prolong the duration of the block. The density of the block
and analgesic duration increases as the ropivacaine
concentration increases [15], which influenced our
choice to utilize 1% ropivacaine. Dexamethasone has
been proven to prolong the block duration [16], and
epinephrine attenuates the early phase of local anesthetic absorption.
Our ultimate goal in these patients was to provide
superior anesthesia and post-procedural analgesia,
avoiding medications that would potentially be detrimental in this subset of patients. Propofol has both
sedative and amnestic effects [17], and due to its short
time of action and short half-life, propofol leads to a
much faster recovery after sedation [18]. We believe
that the multiple injections the patients receive are very
discomforting, and the best way to minimize the
discomfort in these patients is with small doses of
propofol. Mild sedation with propofol also helps the
anesthesiologist by providing a still patient, making per-

formance of a rather technically challenging PVB
procedure (particularly in patients with ALS) less
difficult, minimizing problematic complications that
could result due to unexpected patient movement.
In light of the hypotension experienced by patients
following the block, preloading or co-loading with crystalloids or colloids to avoid a significant drop in blood
pressure due to sympathectomy from the block is often
necessary. It is important to note that patients with
advanced ALS are often dehydrated and malnourished
when presenting for PRG placement and preemptive
hydration is necessary. In our patients, preloading with
colloids over crystalloid was chosen as intravascular
half-life of colloids is anticipated to be longer. Albumin
5% was chosen (over i.e. hydroxyethyl starch) as it is
the colloid commonly used at our institution for resuscitation.
All patients were very pleased with the analgesia
provided and had uneventful placements of PRG which
certainly supports bilateral thoracic PVBs as a strong
alternative to local anesthesia infiltration with or without
sedation. The drawbacks of this observational case
series are that it is a single institute study, there is no
randomization, the sample size is small for adequate
power, the post-procedure analgesic regimen is not
standardized, and the assessment of “quality of sleep”
and “overall satisfaction” is fairly subjective. Further
studies should be performed randomizing the patients
to different concentrations of local anesthetics and
additives, minimizing necessary PVB injection sites,
and different regional techniques (i.e., subcostal TAP
or rectus sheath block).

Conclusion
Thoracic PVBs, provided satisfactory procedural
anesthesia and post-procedural analgesia in patients
with ALS undergoing a PRG placement, and this
technique is now routine practice at our institution.
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Blocuri paravertebrale toracice
bilaterale pentru plasarea
gastrostomiei percutanate cu ghidaj
radiologic la pacienţi cu scleroză
amiotrofică laterală: o serie de cazuri
clinice
Rezumat
Scop: Aprecierea eficacităţii blocurilor paravertebrale toracice (PVB) în asigurarea anesteziei procedurale şi analgeziei postprocedurale, pentru plasarea
tuburilor de gastrostomie percutanată (PRG), ghidate
radiologic, la pacienţii cu scleroză amiotrofică laterală
(ALS).
Metodă: Am urmărit, prospectiv, 10 pacienţi cu
ALS programaţi pentru instalarea PRG, la care s-au
administrat blocuri paravertebrale toracice, bilateral la
nivelurile T7, T8 şi T9, utilizând un amestec de 3 ml
ropivacaină 1%, dexametazonă 0,5 mg/ml şi adrenalină
5 μg/ml, pentru fiecare nivel.
Gradul de succes al blocului anestezic a fost evaluat
după 10 minute. Plasarea PRG s-a realizat în departamentul de radiologie intervenţională. Pacienţii au fost
evaluaţi telefonic postprocedural la 24 de ore.
Rezultate: PRG a fost plasat cu succes, la toţi ce
10 pacienţi, utilizând PVB toracic ca tehnică anestezică de bază. Anestezia segmentară la nivelul zonei de
intervenţie chirurgicală a fost obţinută cu succes de la
prima administrare a blocurilor. Trei pacienţi au prezentat hipotensiune semnificativă după instalarea
blocurilor, necesitând administrarea de bolusuri repetate
de efedrină şi cristaloizi intravenos. Pacienţii au
prezentat un nivel ridicat de satisfacţie şi au înregistrat
postprocedural un somn de calitate.
Concluzii: Blocurile paravertebrale toracice au
oferit anestezie procedurală satisfăcătoare şi analgezie
postprocedurală, şi astfel par să reprezinte o alternativă
sigură la sedare, pentru pacienţii cu ALS care necesită
gastrostomie percutanată.
Cuvinte cheie: blocuri paravertebrale toracice,
gastrostomie percutanată, scleroză amiotrofică laterală

