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Abstract: The inputs from sympathetic ganglia have been known to be involved in the patho-
physiology of various painful conditions such as complex regional pain syndrome, cancer pain
of different origin, and coccygodynia. Sympathetic ganglia blocks are used to relieve patients
who suffer from these conditions for over a century. Many numbers of local anesthetics such
as bupivacaine or neurolytic agents such as alcohol can be chosen for a successful block. The
agent is selected according to its duration of effect and the purpose of the injection. Most com-
monly used sympathetic blocks are stellate ganglion block, lumbar sympathetic block, celiac
plexus block, superior hypogastric block, and ganglion Impar block. In this review, indications,
methods, effectiveness, and complications of these blocks are discussed based on the data from
the current literature.

Keywords: cancer pain, complex regional pain syndrome, ganglion, pain management, sym-
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Introduction
Blocking sympathetic ganglia is a century-old method, which has been performed since
World War I for pain relief. The inputs from sympathetic ganglia have been known to
be involved in the pathophysiology of various conditions like complex regional pain
syndrome (CRPS).! One of the suggested mechanisms is the loss of regular inhibitory
influence on pain. Adrenergic hypersensitivity is also thought to play a part in symp-
toms.? The effect of sympathetic blocks in these conditions usually outlasts the original
effectiveness duration of the agents that are applied. This suggests that blocking of the
sympathetic neurons interrupts the positive feedback circuit and decreases the central
hyperexcitability.* Due to their effectiveness and their capability to alter the inputs from
the peripheral nervous system to the central nervous system, sympathetic blocks have
been more commonly used in a variety of painful conditions like postherpetic neuralgia
and some non-painful ones like posttraumatic stress disorder (PTSD) and hyperhidrosis.
In this review, the most common sympathetic blocks that are currently used in medi-
cal practice are described. The current literature at hand is also examined to give a more
detailed picture of the effectiveness of sympathetic blocks in pain management. This review
aims to familiarize the medical professionals who are new to the field of interventional
pain medicine or to these procedures and provide a comprehensive starting point for them.

Stellate ganglion block (SGB)
Stellate ganglion, also known as the cervicothoracic ganglion, is part of the cervical
sympathetic chain, formed by the fusion of inferior cervical ganglion with the first

submit your manuscript
Dove

http:

Journal of Pain Research 2017:10 2815-2826 2815
© 2017 Gunduz and Kenis-Coskun. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
5Y _No

php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (ttps://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com

Gunduz and Kenis-Coskun

Dove

thoracic sympathetic ganglion. It is located as follows: medial
to the scalene muscles; lateral to the longus colli muscle,
esophagus, and trachea, along with the recurrent laryngeal
nerve in between; anterior to the transverse processes; supe-
rior to the subclavian artery and the posterior aspect of the
pleura; and posterior to the vertebral vessels at the C7 level.*
Stellate ganglion provides sympathetic input to the ipsilateral
upper extremity, chest, face, and head.

Traditionally, SGB can be applied without any imag-
ing, by palpating the anterior transverse process of C6, or
the Chassaignac tubercle, and injecting the local anesthetic
(LA) immediately medially.’ As the imaging techniques
improved in the last century, SGBs have started to be done
with imaging guidance (Figure 1A and B). Since the 1980s,
computed tomography (CT) is being used.® In the middle of
1990s, ultrasound (US) guidance has also become widely
preferable.” Many numbers of LAs (e.g., bupivacaine) and
neurolytic agents (e.g., alcohol) can be chosen for block
according to their duration of effect and the purpose of the
injection. A block is considered successful by the develop-
ment of Horner’s syndrome, increase in skin temperature,
increase in blood flow, and loss of the galvanic skin response.

SGB is the oldest and most common sympathetic block
that is applied today. Its indications vary from CRPS types
1 and 2, postherpetic neuralgia (PHN), intractable angina® '
to PTSD, hyperhidrosis, arrhythmias, and hot flushes.!'"13
The scope of this review is limited to the efficacy of SGB in
painful conditions.

The most common indication of SGB is the CRPS of
the upper extremity. Even though SGB has been used for
CRPS since the 1950s,'* the literature mostly consisted of
case reports of mixed patient groups who did not undergo

the same procedure up until the last two decades. From the
beginning of the 2000s, the evidence for the effectiveness of
SGB for CRPS has somewhat increased.

One of the first studies that included patients who had
undergone only SGBs was by Rodriguez et al in 2005. A
total of 82 patients were divided into two groups. One group
received physical and pharmacological therapy, while the
other group underwent SGB. After a two-month follow-up,
46% of patients in the SGB group had 50% decrease in
pain.'s Other studies in the literature focus on the duration
of symptoms as a factor for the effectiveness of SGB. One
study done by Ackerman et al in 2006 included 25 patients
who had CRPS type 1 which developed after carpal tunnel
surgery. All the subjects received three consecutive weekly
injections of 5 mL of 0.5% lidocaine under fluoroscopic
guidance for SGB. After the injections, 10 of the patients had
complete, nine had partial, and six had no pain relief. Patients
who had complete pain relief had significantly shorter dis-
ease duration, and better depression and neuropathic pain
scores after the injections.'® Another study, done by Yucel et
al, also compared the effectiveness of SGB in patients with
symptoms shorter and longer than 28 weeks. An injection
composed of equal parts of 0.5% bupivacaine (5 mg/mL)
and 1% prilocaine hydrochloride (20 mg/mL) was applied
weekly for consecutive three weeks. All the patients included
had significant pain relief and improvement in range of
motion. In addition, patients who had shorter disease periods
had a significantly better outcome.'” Both studies show that
a shorter time of symptom onset to treatment increases the
success of SGBs.

In 2010, Nascimento et al compared the effectiveness
of SGB with the continuous intravenous sympathetic block.

Figure | Fluoroscopic view of stellate ganglion block before and after the administration of contrast agent.
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Forty-five patients with CRPS type 1 were divided into three
groups: the first group underwent SGB with an injection of 7
mL of 70 mg of 1% lidocaine, the second group underwent
SGB with an injection of 7 mL of 70 mg of 1% lidocaine
combined with 30 ug of clonidine, and the third group
received a continuous intravenous block of 7 mL of 70 mg
of 1% of lidocaine and 30 pg of clonidine. All three groups
received four consecutive weekly injections. All groups had
a significant decrease in pain, but there were no significant
differences between groups.'® There are two critical points in
this study: first, the amount of lidocaine used in the injections
is higher than usual, which has contributed to immediate pain
relief in patients who underwent SGB. Second, a fourth injec-
tion was applied to the patients, but this additional injection
does not seem to improve pain scores.

Yoo et al investigated the effectiveness of US-guided
SGB when compared to blind injections in 2012. For this
study, 42 patients with poststroke CRPS were recruited. Each
group was injected with 5 mL of 0.5% lidocaine weekly for
two weeks. Pain decrease was significant in both groups,
and it was significantly better in the US-guided group.”” A
retrospective case series reports that US-guided SGB is use-
ful when combined with occupational and pharmacological
therapy. However, since this study did not have a control
group, it cannot be concluded that SGB is more efficient
than other approaches for CRPS.?

SGB can also be used for decreasing the incidence of
other painful conditions like PHN. Lipton et al did one of
the first studies in patients with herpes zoster in 1987. They
included 30 patients within two weeks of the onset of the
rash, who were over the age of 60 years. The intervention
group underwent SGB with 10 mL of a mixture of equal part
of 1% lidocaine and 0.5% bupivacaine, while the control
group received oral acyclovir and prednisolone. There were
no significant differences in the incidence of PHN during
follow-up.?! In 1999, Lee et al did a similarly designed study
to compare the effects of SGB with 0.8% mepivacaine with
a standard therapy of acyclovir and analgesics. They also
found no significant difference in the incidence of PHN but
a decreased level of pain in the SGB group.?> Makharita et
al reported in 2012 that SGB using 6 mL of 0.125% bupi-
vacaine and 8 mg dexamethasone in a total volume of 8§ mL
significantly decreased pain levels in patients with herpes
zoster and showed that significant pain reduction lasts up
until six months, reducing the incidence of PHN. This is
the only study that has included steroids in SGB, which may
have changed the outcome drastically. However, concurring
with a recent review on this subject, there is no enough

evidence to declare the effectiveness of SGB in decreasing
the incidence of PHN.?

To sum it up, SGB is effective in reducing pain in patients
with CRPS that involves upper extremity, and it is promis-
ing in the treatment of PHN. However, larger, controlled
studies are needed to establish its efficacy further. There is
a broad range of case studies that report the effectiveness of
SGB in many different conditions. The outcomes may look
promising, but expanding the indications of SGB needs more
randomized, controlled studies.

Lumbar sympathetic block (LSB)

The lumbar sympathetic ganglia are an anatomical structure
located anterolateral to the lumbar vertebral bodies. The
lumbar sympathetic ganglia can be blocked via neurolytic
agents, LAs, or other means like radiofrequency ablation.
They are commonly blocked at the lumbar vertebral levels of
L2-14 usually with fluoroscopic guidance (Figure 2), while
a single injection of 20-25 mL of injectate has also been
shown to be effective in the adequate spread of the medica-
tion when applied at the L3 level.** However, a multilevel
approach seems to be more efficient when compared to a
single-needle method.?

US, CT, and magnetic resonance (MR) have also been
used for guidance in LSBs.**® Currently, similar to other
sympathetic blocks, there is no standard to perform the
technique or pharmaceutical guidance of suitable injectate
mixtures.” LSB is indicated for diagnosis, prognosis, and
therapy of painful and other conditions associated with sym-
pathetic dysfunctions like CRPS types 1 and 2, herpes zoster,
amputation stump pain, and inoperable peripheral vascular
vasospastic diseases of the lower limb.*

Most recent studies included patients with lower-
extremity CRPS. One of the first studies on LSB was done
by Price et al in 1999, which aimed to define the diagnostic
and therapeutic value of LA sympathetic blocks. Their study
included three lower-extremity CRPS cases. They applied two
LSB injections, one of a saline placebo and another that con-
tained 10 mL of 0.25% bupivacaine solution. Every patient
was his own control. The main findings of this study were
that peak analgesic effects from both saline and LA block
of sympathetic ganglia were substantial and not statistically
different, whereas the duration of analgesia was much longer
in the case of LA. The researchers continued and included
41 other patients with CRPS, but all with upper-extremity
involvement.>! In 2008, Manjunath et al conducted a pilot
study comparing the effect of percutaneous radiofrequency
thermal lumbar sympathectomy and lumbar sympathetic
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Figure 2 Fluoroscopic view of lumbar sympathetic block right after the injection of the contrast (A) and the dissemination of contrast material (B).

neurolysis in patients with lower-extremity CRPS type 1.
Twenty patients were included. Ten patients underwent
percutaneous radiofrequency lumbar sympathectomy, and
ten patients underwent lumbar sympathetic neurolysis with
phenol 7%. Within each group, there were statistically sig-
nificant reductions from baseline in various pain scores after
the procedure. However, there was no statistically significant
difference in mean pain scores between the groups.*? In 2009,
Carroll et al conducted another study to find out if using
botulinum toxin (BTX) as an injectate would increase the
duration of analgesia in lower-extremity CRPS cases who
receive LSB. They included ten patients. All the patients
received one injection of 10 mL of 0.5% bupivacaine, and
another crossover injection of 10 mL of 0.5% bupivacaine
with an added 75 units of BTX-A. Median time to analgesic
failure was significantly longer in patients who received LSB
with BTX. Moreover, BTX was more effective in decreasing
pain levels in these patients.** Meier et al have investigated
the effects of LSB in pediatric patients with CRPS types 1
and 2. They conducted a double-blind, placebo-controlled
study including 23 patients between the ages of 10 and 18.
Control group received intravenous lidocaine and lumbar
sympathetic saline, while treatment group received lum-
bar sympathetic lidocaine and intravenous saline. Lumbar
sympathetic blockade produced a significant decrease in
pain intensity compared to pretreatment values of allodynia

and verbal pain scores, while intravenous lidocaine failed to
provide a significant reduction.’ Freitas et al have compared
the results of pulsed radiofrequency with sympathetic block
via the injection of 15 mL of 2% lidocaine plus 100 pg of
clonidine. Both interventions significantly decreased pain
scores and were not significantly different from each other.
Pulsed radiofrequency seemed only superior in reducing
burning pain scores when the patients’ pain was evaluated.>

Overall, it can be concluded that LSBs are an efficient
way to deal with sympathetic pain, especially in patients with
CRPS. Even though there are other indications to perform
LSBs, the majority of the controlled studies in the literature
involve CRPS cases. The literature about other applications
of LSB merely consists of case reports. New studies involving
other indications would be of value in this regard. However,
it is clear that the cases that require LSBs are relatively
rare, which may be a limiting factor in conducting major
controlled studies.

Celiac plexus block (CPB) and

splanchnic plexus block

The celiac plexus lies anterior to the aorta and epigastrium.
The plexus extends for several centimeters in front of the
aorta and laterally around the aorta. Fibers within the plexus
arise from preganglionic splanchnic nerves, parasympathetic
preganglionic nerves from the vagus, some sensory nerves
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from the phrenic and vagus nerves, and sympathetic post-
ganglionic fibers. Afferent fibers concerned with nociception
pass diffusely through the celiac plexus and represent the
primary target of celiac plexus blockade.*

There are two main approaches to apply the CPB: anterior
and posterior approach. In the anterior approach, a needle
is inserted through the anterior abdominal wall directly into
the region of the celiac plexus and a neurolytic agent is
injected into the antecrural space. One of the classic posterior
approaches is the fluoroscopy-guided two-needle retrocrural
approach. In this approach, the patient is placed in prone
position with a pillow under the abdomen to flex the thoraco-
lumbar spine. The T12 vertebral body and the spinous process
ofthe L1 vertebral body are then identified with fluoroscopy.
Two 20-G needles are inserted bilaterally, oriented 45° toward
the midline and about 20° cephalad. They are advanced under
fluoroscopic guidance to ensure contact with the inferolateral
portion of the T12 vertebral body. Ultimately, the tips of the
needles should be just anterior to the lateral border of the
vertebral body and just behind the aorta and vena cava in the
retrocrural space. On the fluoroscopic anteroposterior view,
contrast should be confined to the midline and concentrated
near the T12 vertebral body. The smooth posterior border of
psoas fascia should be observed on the lateral view.>’ In the
posterior transcrural approach, a needle is inserted under
C-arm or CT guidance caudal to 12th rib and cephalad to the
transverse process of L1 toward the anterolateral surface of
L1 corpus on the left side. Continuous aspiration is applied
as the needle might penetrate aorta. If blood is aspirated,
then the needle must be further moved anteriorly so that the
anterior wall of aorta should be passed. Contrast distribution
should be on both sides of midline over the anterior surface of
the aorta for a successful CPB.* Although anterior approach
necessitates traversing abdominal structures such as intestines
and liver, this is ordinarily inconsequential, well tolerated,
and quicker.* The advantages of performing an anterior CPB
are the ability to perform the procedure while the patient is
supine, only one needle is used decreasing the discomfort,
and reduced risk of accidental neurologic injury related to the
retrocrural spread of drug to somatic nerve roots or epidural
and subarachnoid spaces.’® CT, US, and fluoroscopy can
all be used for guidance, while CT is the preferred option
when available.* Recently, endoscopic ultrasound (EUS) has
become a preferred approach since it defines the plexus and
adjacent structures in detail.*!

The primary indication of CPB is intractable abdominal
pain, mainly in the cases of chronic pancreatitis or malignan-
cies of abdominal origin, particularly pancreatic cancer.*>

For a successful block, 30-60 mL of a neurolytic agent,
commonly alcohol, is injected into the antecrural space.*
Primary indications of CPB are alleviation of visceral
pain and decreasing opioid consumption in patients with
upper abdominal cancers, mainly pancreatic cancer, and
chronic pancreatitis. Ischia et al did one of the first modern
studies on the subject in 1992 showing that patients with
pancreatic cancer benefit from the procedure, with 29 of the
61 patients experiencing complete pain relief. The remaining
32 patients had partial pain relief.* One of the first studies
to show that CPB decreases opioid consumption, albeit for
a brief period, in pancreatic cancer patients was done by
Mercadante in 1993.% Polati et al have shown this decline in
opioid use again in a study involving 24 patients.*’ However,
Lillemoe et al did the first randomized controlled study in
1993. A total of 137 patients with unresectable pancreatic
adenocarcinoma were included in the study. Chemical
splanchnicectomy with 50% alcohol was performed in 65
patients, whereas 72 patients received the placebo with saline
injections intraoperatively to each side of the aorta via a 20-
or 22-G spinal needle. Mean pain scores were significantly
lower in the alcohol group at two-, four-, and six-month
follow-up and at the final assessment before their deaths.
In addition, only 46% of patients who underwent the CPB
required more than 10 mg of morphine which was signifi-
cantly lower than the control group.® In 2006, Wong et al
did the first extensive, prospective, randomized, controlled,
double-blind evaluation of the analgesia of CPB in patients
with pancreatic cancer. Their study included 101 patients who
received systemic analgesic treatment. One group received
CPB with 10 mL of absolute alcohol, while the sham group
only received intramuscular and subcutaneous injections. The
results showed that pain intensity was significantly less in the
first week after the injection when compared to the control
group, and continued to be less in the treatment group every
week during the 24-week follow-up period. However, the
consumption and side effects of opioids did not differ between
the two groups.® Zhong et al investigated the effectiveness
of CT-guided CPB in a controlled study in 56 patients with
pancreatic cancer. The patients either received CPB while
using oral controlled-release morphine when needed or were
under oral controlled-release morphine therapy alone. The
visual analog scale (VAS) scores were significantly lower on
days 1, 7, and 14 compared to controls, while this difference
disappeared on days 30 and 90. However, opioid consump-
tion remained significantly low throughout the study.” In
2013, Amr and Makharita investigated the effectiveness of
two different procedures that involve CPB. They designed
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a study to include 60 patients divided into two groups. One
group underwent CPB early after the first meeting and then
received analgesic treatment. The second group of patients
received CPB only when they reported a VAS score less
than 40. During the one-year research period, all 60 patients
underwent CPB. Patients were followed weekly in the first
month, monthly for six months, and finally in the ninth and
12th months. There was a significant decrease in VAS scores
in the second group when compared with the first group at
two months after the procedure. Opioid consumption and
frequency of opioid adverse effects were significantly lower
in the second group during this period as well. This study has
documented that controlling pain with analgesic treatment
before performing a CPB is a more useful option.’!

More recent studies are focusing mainly on CPB guided
by EUS. The advantages of the EUS approach are the fine
orientation of the needle above or lateral to the celiac trunk
and the real-time performance of the procedure, under Dop-
pler control of vessel interposition. Besides, the technique
can be done in the same session of staging or sampling of an
inoperable pancreatic tumor.>? In a meta-analysis published
in 2008, EUS-guided CPB showed a pain relief of 80.12% in
pancreatic cancer patients.” In 2011, Wyse et al conducted
a double-blind, randomized, controlled study to demonstrate
early EUS-CPB would reduce pain and morphine consump-
tion in patients with unresectable pancreatic cancer. A total of
96 patients were divided into two groups, one group receiv-
ing bilateral injections around the celiac axis with a total of
10 mL of 0.5% bupivacaine and 20 mL of absolute alcohol
as previously described with EUS guidance. It has not been
made clear what kind of pain treatment the control group
was taking. Patients were followed for three months. Pain
relief was higher in the EUS-CPB group at one month and
significantly higher at three months, while opioid consump-
tion was not significantly different between the groups.>

Splanchnic plexus neurolysis (SPN) can also be applied
in patients with upper gastrointestinal cancers. Thoracic
splanchnic plexus is made up of paired nerves that arise
from thoracic sympathetic trunk and pass the diaphragm to
join celiac plexus. It can be blocked with fluoroscopy or CT
guidance. The patient is placed prone, T12 vertebra is local-
ized, and two 22-G needles are directed bilaterally to the
anterolateral portion of T12 to reach the splanchnic plexus.
After the confirmation of needle placement, diagnostic
block is applied with bupivacaine, and if successful, neu-
rolysis is achieved with the injection of 50% of alcohol. The
technique for splanchnic nerve block is quite similar to the
classic retrocrural approach to CPB except that the needles

are aimed more cephalad so that they are at the anterolateral
margin of the T12 vertebral body. Both needles should be
placed medially against the vertebral body to ensure avoid-
ing pneumothorax.’” It can especially be chosen when the
anatomy of celiac plexus is altered due to the enlargement of
the lymph nodes. Recent studies show that in patients with
upper abdominal cancers, SPN can be as efficient as CPB. In
their study, Shwita et al** have compared the efficacy of SPN
versus CPN in 79 patients with inoperable gastrointestinal
tumors. Both patient groups had significant improvements
in pain, while SPN group had better social and cognitive
improvement during the six-month follow-up.

The effectiveness of CPB in chronic pancreatitis is some-
what less established. The number and extent of the studies
are inadequate in chronic pancreatitis. In 1999, Gress et al
have compared the results of CT-guided and EUS-guided
CPB in patients with chronic pancreatitis. They included a
total of 18 patients. Persistent pain relief was experienced
by 40% of patients at eight weeks and by 30% at 24 weeks
in EUS group, while in CT group only 25% of the patients
had pain relief.*® The same research group also reported their
experiences with EUS-guided blocks in 2001. A significant
improvement in overall pain scores was reported in 55% of
90 patients. In 26% of patients, there was a persistent benefit
beyond 12 weeks, and 10% still had a continuing benefit at
24 weeks of follow-up. They also found out that patients
younger than 45 years of age and those who had underwent
previous pancreatic surgery for chronic pancreatitis were
unlikely to respond to the EUS-guided celiac block.’’ In
2009, LeBlanc et al compared the effectiveness of one versus
two injections of CPB with EUS guidance in patients with
chronic pancreatitis. Twenty-three patients received one
injection, and 27 received two injections. Thirty-one of the
total of 50 patients responded to injections. The duration
and the onset of pain relief did not differ in subjects when
the same total amount of medication was delivered in one
or two injections during a single EUS-CPB procedure. Both
methods were shown to be safe.*® Santosh et al compared the
effectiveness of fluoroscopy-guided CPB with EUS-guided
CPB in chronic pancreatitis patients in 2009. They included
50 patients, and improvement in pain scores was seen in 70%
of subjects undergoing EUS-CPB while this rate was 30% in
the other group, which was significantly different.” In 2015,
Sey et al published their results of a prospectively maintained
EUS database to identify patients who had undergone more
than one EUS-CPB procedure over a 17-year period. Their
report included a total of 248 patients who underwent a mean
number of 3.1 CPB injections. In 76% of the patients with
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chronic pancreatitis, the median duration of the response to
the first EUS-CPB procedure was ten weeks. Lack of pain
relief after the initial EUS-CPB was associated with failure
of the next procedure. Older age at first injection and relief
after the first procedure were significantly associated with
pain relief after subsequent blocks.*

Complications of CPB differ from approach to approach,
while it is deemed relatively safer under CT guidance* and
EUS guidance® when compared to a blind approach. Major-
ity of the reported complications are transient and minor,
with back pain being the most common one followed by
orthostatic hypotension and transient diarrhea. Other severe
complications of CPB include neurologic injuries such as
monoplegia and anal and bladder sphincter dysfunction,
pneumothorax, arterial injury, local hematoma, pleuritis,
transient hematuria, pericarditis, intervertebral disk injury,
and retroperitoneal abscess.*¢! There are several reports of
spinal cord injury after CPB, even with EUS guidance. It is
thought to be a result of the spinal cord ischemia due to the
embolic occlusion of Adamkiewicz artery or vasospasm in
radicular arteries. This is a rare but a severe complication and
an important limiting factor of utilizing CPB in patients with
benign pathologies.®*%* Sympathetic blocks are claimed to be
safe, because neurologic complications are unlikely, different
from neurolytic somatic blocks. However, no study assessed
complications as a primary outcome. Given that severe
complications are rare, it is assumed that some hundreds of
patients should be recruited to determine the real complica-
tion rate and severity.*

In summary, CPB can be considered as an effective
method for decreasing pain intensity and the need for opi-
oids in patients with upper abdominal cancers. A previous
systematic review and meta-analysis by Nagels et al has also
confirmed this, while the effect of CPB on quality of life is
less established. They also showed that EUS-CPB is effective
in reducing pain, while the evidence for EUS approach was
not abundant at the time of the review. Both this meta-analysis
and our review show that CPB is a relatively safe method for
pain reduction in these patients.® However, serious complica-
tions can occur which must be kept in mind when applying
the procedure.

Superior hypogastric block (SHB)

The superior hypogastric plexus is situated in the retroperito-
neum, bilaterally extending from the lower third of the fifth
lumbar vertebral body to the upper third of the first sacral
vertebral body. It is an extension of the aortic plexus below
the aortic bifurcation and contains sympathetic fibers and

visceral afferents. Afferent pain fibers innervating pelvic
organs travel with sympathetic nerves that originate from
superior hypogastric plexus. Therefore, the sympathetic chain
can be interrupted at this level to treat pelvic cancer pain.5
This can be applied in treatment of chronic pain that occurs
due to diseases like endometriosis, chronic benign pelvic
pain, and proctalgia fugax, but the literature about these
conditions are mainly on a case report level.?’

Superior hypogastric plexus can be blocked by the tradi-
tional two-needle method, or newer single-needle approaches
can also be implemented. Single-needle method can even be
performed transdiscally. All these approaches aim to reach
the anterior-lateral aspect of the L5 vertebra. In traditional
approaches, patients lie prone with a pillow underneath their
abdomen to decrease the lumbar lordosis, therefore making
L4-L5 interdiscal space parallel. A 15-G needle is then
inserted anteromedially, at angles differing from 30 to 45° to
avoid transverse processes of L5 vertebra. This process can
be done under fluoroscopy or CT guidance.’”% The injectate
usually contains pure alcohol to achieve a successful nerve
block.

Plancarte et al described this technique in the literature
and did the earliest work on its efficacy in 1990.%® They
defined and implemented a double-needle, fluoroscopy-
guided approach in 28 patients with pelvic cancer pain.
They used 6-8 mL of phenol to achieve nerve block. They
reached a pain reduction of 70% with the injection alone.
When combined with oral analgesic, this rate rose to 90%.
In 1993, de Leon-Casasola et al reported their results with
this traditional method in 26 patients with pelvic cancer
pain.® Eighteen patients had satisfactory pain relief, while
eight patients had moderate pain relief. In 1997, Plancarte
et al documented their results in a more extensive series of
159 patients with pelvic cancer pain. They achieved a satis-
factory pain relief in 72% of the patients, while the remain-
ing patients had a moderate pain relief. In all the patients,
opioid need had also significantly decreased.”” Soon after
Plancarte et al, Waldman et al described the single-needle,
CT-guided posterior approach.®”” The safety and efficacy of
a CT-guided anterior block were described in a series of ten
patients in 2002 by Cariati et al.”" Ghoneim and Mansour
had designed a study to compare the effectiveness of anterior
CT-guided approach to the traditional posterior approach.
They included 30 patients with pelvic cancer pain random-
ized into two groups. VAS scores and opioid consumption
decreased significantly in both groups after the block with no
significant differences between both groups. The duration of
the procedure was significantly shorter in CT-guided group.”™
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In 2005, the transdiscal approach was described by Turker
et al. It was shown to be safe and efficient in their series of
three patients.” Gamal et al compared the effectiveness of
this transdiscal approach with the classic posterior approach
in 30 patients in 2006. They showed that the duration of
the procedure was significantly shorter in the transdiscal
approach, while pain relief and opioid consumption did not
show significant differences between two groups.” Even a
US-guided approach had been described in 2008 by Mishra
et al.” The same group has compared the effectiveness of this
method against oral therapy and showed that US-guided SHB
is significantly better than oral therapy alone. They included
a total of 50 patients with gynecological malignancies, 25
of which underwent anterior US-guided SHB with 10 mL
of solution containing 50% ethanol in 0.25% bupivacaine.
This study showed that this technique resulted in a significant
decrease in VAS score and morphine consumption when
compared to the control group. To this day, this is the only
controlled study on the effectiveness of US-guided SHB.™
Gofeld and Lee have recently done a cadaveric study to deter-
mine the feasibility of a US-guided approach and reported
that it could be as effective as the traditional approach in a
clinical setting.”

In summary, there are many safe and efficient ways to
block the superior hypogastric plexus. There have been con-
siderable efforts and steps taken in the last 30 years to expand
our data about the effectiveness of the SHB. However, one
cannot ignore the need for larger series with prospective,
randomized, controlled designs to solidify our knowledge
on this subject.

Ganglion Impar block (GIB)

The ganglion Impar (also known as the ganglion of Walther)
is found on the ventral surface of the coccyx where it forms
the caudal origin of the bilateral sympathetic chain. It can
be found anterior to the sacrococcygeal joint, the coccyx,

or to the tip of the coccyx.”™ The ganglion is said to supply
nociceptive and sympathetic fibers to the perineum, distal
rectum, perianal region, distal urethra, vulva/scrotum, and
the distal third of the vagina. It also supplies sympathetic
innervation to the pelvic viscera.”

GIB has first been described by Plancarte et al in 1990,
initially to treat sympathetic pain of malignant origin.”>%
Since then, it has also been used to alleviate other, benign
causes of intractable perineal pain and coccygodynia. The
nature and extent of the innervation patterns of ganglion
Impar are still not defined.

The first described approach to reach ganglion Impar
was through anococcygeal ligament until the needle reaches
the anterior of the sacrococcygeal joint.®® Next, the trans-
sacrococcygeal approach was defined, since it required less
expertise and provided a shorter needle path and a more direct
approach.’! Other intercoccygeal joint approaches have also
been described in the literature.*? In some patients, sacrococ-
cygeal joint or intercoccygeal joints can be fused, preventing
a direct approach. For those cases, paracoccygeal approaches
are defined and can be used to reach the ganglion.** Fluoros-
copy is mainly used for imaging guidance (Figure 3Aa and
B), but recently CT and ultrasonographic guidance has also
been defined.3*% A feasibility study of MR imaging guidance
has also shown it to be accurate and safe.®

Especially before the 2000s, the literature about GIBs
mainly composed of description of various techniques and
case reports. There are several recent patient series that
evaluate the effectiveness, and there is a certain lack of ran-
domized controlled trials. Reig et al reported one of the first
patient series in 2005. Their study included 13 patients with
chronic perineal, non-cancer-related pain who underwent a
fluoroscopy-guided, two-needle thermocoagulation of the
ganglion Impar. The patients were followed for a maximum
of six months. After therapy, the pain scores decreased by an
average of 50% in the whole group.®” In 2007, Toshniwal et al

Figure 3 Fluoroscopic view of ganglion impar block before (A) and after (B) the administration of contrast agent.
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reported their results of a prospective observational study,
which included 16 patients with chronic perineal pain of both
malignant and benign origin. They applied the transsacrococ-
cygeal approach under fluoroscopic guidance and achieved
a significant pain reduction during the two-month follow-up
period.® Agarwal-Kozlowski et al have reported their results
of CT-guided lateral approach in 43 patients with perineal
pain of both malignant and benign origins. They performed
a total of 76 blocks, 48 of them being diagnostic blocks and
28 neuroablations. Nineteen patients had sufficient pain relief
with LA injection only and did not require neuroablation,
while 24 patients required neuroablation. Pain reduction was
significant both at the time of discharge and after four months
of follow-up period.* Datir and Connell have reported their
results of a series of eight patients who underwent CT-guided
GIB. Three patients had complete relief of pain during the
follow-up intervals up to six months. Three patients had
partial relief of symptoms, and a second repeat injection was
given at the three-month interval of the follow-up period. At
the end of the six-month follow-up period, six out of eight
patients experienced symptomatic relief.®> Demircay et al
have reported the results of their retrospective analysis of 10
patients with coccygodynia, who underwent radiofrequency
ablation of the ganglion Impar. Six months after the proce-
dure, nine patients considered having a successful outcome.”
A similar retrospective analysis of 20 patients with chronic
coccygodynia that does not respond to medical treatment,
who received radiofrequency ablation, has shown that the
procedure was successful in 75% of the patients in their 12
months of follow-up period.’* In 2015, Gunduz et al reported
their results in a series of 22 patients with coccygodynia, who
underwent a total of 34 injections of LAs and corticosteroids
to ganglion Impar with a fluoroscopy-guided transsacrococ-
cygeal approach. For achieving at least 50% relief of pain,
the success rate of a first injection was 82% but accounted
for three technical failures. In patients with a successful
outcome, relief lasted for a median duration of six months.
Relief was reinstated for a median period of 17 months by
a second injection in nine patients who presented for repeat
treatment. No relief was achieved in two of these patients
when they presented for a third injection.”? Adas et al have
most recently shown the effectiveness of radiofrequency
ablation of ganglion Impar in a series of 41 patients with coc-
cygodynia. The examinations carried out in the sixth month
of the treatment showed that 37 patients had a successful
outcome, whereas treatment failed in four of the patients.*?
The complications of GIB are rarely reported but can
include motor, sexual, bladder, and bowel dysfunction,

perforation of rectum and sciatic nerve impingement, and to
a rarer extent, infection.’ Overall, it is considered a safe and
effective technique in perineal and coccyx pain.

Overall, GIB seems useful in the treatment of intractable
coccyx and perineal pain. However, the lack of controlled
trials makes it hard to make a substantial comment on its
efficacy.

Sphenopalatine ganglion (SPG) block
The SPG is found in the course of the greater petrosal nerve
located in the pterygopalatine fossa. It is a predominantly
parasympathetic neural center with multiple connections to
trigeminal, facial, and sympathetic systems and consists of
somatosensory, sympathetic, and parasympathetic fibers and
receives a sensory, motor, and sympathetic root.”” Due to its
complex nature, sphenopalatine ganglion block (SpGB) had
been used for a variety of medical conditions ranging from
low back pain to asthma in the past.”® Today, it is mainly
utilized in treatment of intractable facial pain, migraine, and
cluster headache while also used in the treatment of trigemi-
nal neuralgia, local neoplastic compression mechanisms, and
myofascial pain of head and neck.” There is also evidence
that it is useful in decreasing pain in patients after endoscopic
sinus surgery.”

SPG can be blocked via a transoral, infrazygomatic, or an
intranasal approach. In intranasal approach, a long cotton swab
that is saturated with 4% lidocaine is applied to the posterior
nasal cavity through the nose when the patient is supine.”” A
novel device called Tx360 can also be used for this method.”

Due to its resistance to medical therapies, SpGB has become
an essential aspect of treatment of chronic cluster headaches.
In 2009, Narouze et al investigated the effect of SpGB via
radiofrequency ablation. They included 15 patients with
cluster headaches and followed them for an 18-month period
and showed that attack intensity frequency and pain disability
were significantly decreased.!® A recent study has tried BTX
injections to the SPG in 10 patients with cluster headaches and
showed that attack frequency decreased significantly.!!

It is also being used in patients with head and neck cancer.
These patients suffer from intractable headaches and facial
pains. SpGB has been increasingly used to help these patients
in the recent years. A very recent study in the literature by
Sanghavi et al showed that in 100 patients with head and
neck cancer, home-based SpGB significantly decreased pain
levels and opioid use. It has also been shown to be a safe and
comfortable procedure.'®

To conclude, SpGB is a safe and easy method that can be
applied in intractable facial pain and headaches of various
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etiologies. The literature mostly consists of case reports

and currently lacks controlled studies to comment on its

effectiveness.
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